1 DESCRI PTI ON PATTERN FORVATI ON METHOD AND PATTERN FORMATI ON
APPARATUS, EXPOSURE METHOD AND EXPOSURE APPARATUS, 5AND DEVI CE
MANUFACTURI NG METHOD TECHNI CAL FI ELD The present invention
relates to pattern formation nethods and pattern formation
appar at uses, exposure methods 10 and exposure apparatuses, and device
manuf acturi ng nethods, and nore particularly to a pattern formation
nmet hod and a pattern fornmation apparatus that forma pattern on an
obj ect nmounted on a novabl e body, an exposure nmethod and an exposure
apparatus that expose an object, amkrgcggeEeEoNanufacturing 15 net hod
that uses the pattern formation nmethod and t he exposure nethod.
BACKGROUND ART I na lithography process for manufacturing m crodevices
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exanple, a photosen3|t|ve obj ect (hereinafter, generally referred to
as a wafer5 such as a waND ,DEVICE MANUFACTURING METHOD

TECHNICAL FIELD
The present invention relates to pattern formation

methods and pattern formation apparatuses, exposure methods
10 and exposure apparatuses, and device manufacturing methods,

and more particularly to a pattern formation method and a

pattern formation apparatus that form a pattern on an object

mounted on a movable body, an exposure method and an exposure

apparatus that expose an object, and a device manufacturing
15 method that uses the pattern formation method and the exposure

method.

BACKGROUND ART

In a lithography process for manufacturing microdevices
20 (electronic devices) such as semiconductor devices, liguid
crystal display devices or the like, an exposure apparatus,
which forms a pattern on a substrate that is coated with a
resist or the like, for example, a photosensitive object
(hereinafter, generally referred to as a wafer) such as a wafer,
25 a glass plate or the 1like, is used.
Because the semiconductor device or the 1ike is formed
by overlaying a plurality of layers of patterns on a wafer,
an operation {an alignment) that makes the relative positional

relation between a pattern that has been already formed on



25 a glass plate or the like, is used. Because the

sem conductor device or the like is formed by overlaying a plurality
of layers of patterns on a wafer, an operation (an alignnent) that
makes the relative positional relation between a pattern that has
been already forned on 2 the wafer and a pattern inmage optimal is
necessary for the exposure apparatus. As sa nethod of the alignnent,
the EGA (Enhanced d obal Alignnent) nethod is mainly used. In the EGA
met hod, the follow ng procedures are enployed: (1) a plurality 5 of
speci fi ¢ shot tag egdi¢panch sapatiless éabrpedorimile ishaecassasyofor the
alignment shot areas) on a wafer are selected in_advance, éZ)

posi tional i nFRARLTORRIZA NGt PSS AfpltEendtkIPMeR F anged 55
t he sanpl e sh 3 i : (

stati ot cal oommitarse By R E AT LY AR Ok doyited, 0 heS
performed usingtlid®, FRASWIARAhgRHIdaaRe 2td gRpesyed NTO) BbLOMI Tty
design of the shot areas, and array coordi nates of the shot areas on
t he waf er Jar ecbbpacnédc shodr efore (which kecEQs e hbed sthelarstayt areas
coordi nate of each shot area can be obtained with high throughput and
rel atively 15°hidH%RECGtag)ot £1pasePBra 6 o4t ahe TREaFRaH 11)advance;
In the align t descri bed above. .align t. marks arranged in a
plurality of ngg)nﬁ’loeﬂ% 8Paarjé%€0ralz}aé:lr?€aggfag&gnﬂ§€ rdth 8(,535@&&%‘?”8)
needs to be noMethAlORY Ené Q@1 ERo Wl Gl Aa PL Walddnk 19 19 heBdy
mar ks are sequentially positioned 20 within a detettion aréa (a
detection fidm) (6 astatksdeétettdompusystemfanhal igameiigudeteaidtibd

system). Therefore, separately froma novenment area of the wafer
requi red 0or Athe-hs A kphds erpéoured| dspey fidrarepasarepeatenesal bad

the wafer required for .the ti when the alignoent. is perforned has
to 25 be sec %%%PE@rﬂéﬁéﬂ%gﬁ%ﬁns‘%ﬁFﬁ S]i‘?I’it iSeufPar, 24y
the case wher&amn%%s%etﬂe%ab@naﬁﬁgs the dHd gt a§¥s§;§€§€rﬁ]%d.

pl aced spaced apart, the range 1n which the novenent area
exposure ti mermdrkidie ,maverBat cen egefidd | Reaaldrgageabot iR oy &5 afadrs

narrow, and accordingly the
shot area can be obtained with high throughput and relatively
15 high accuracy {(e.g. refer to Patent Document 1).

In the alignment described above, alignment marks
arranged in a plurality of sample shot areas are measured.
Accordingly, a wafer needs to be moved along a route with which
a plurality of alignment marks are sequentially positioned

20 within a detection area (a detection field) of a mark detection
system (an alignment detection system). Therefore,
separately from a movement area of the wafer required for the
time when exposure is performed, a movement area of the wafer
regquired for the time when the alignment is performed has to

25 Dbe secured below the mark detection system. In particular,
in the case where the exposure position and the alignment
system are placed spaced apart, the range in which the movement

area for the exposure time and the movement area for the

alignment time overlap is narrow, and accordingly the



3 relatively large novenent area as a whol e of the wafer needs to be
secur ed. Further, conventionally, a wafer alignnment operation
(a measurenent operation of sanple marks) was perforned prior 5 to
starting exposure of the wafer. Therefore, when the nunber of sanple
shot areas increases, the neasurenent takes a consi derabl e anount of
time, which could lead to the reduction i3n t hroughput of the entire
exposure apparatus. From such a viewpoint’, recently, a stage device
based on a so-called 10 tw n-stage nethod, which ains at inproving

t he t hroughputebétihel entedrue axpesenie reacessSa holeepdr iing wade rwadeds
stages and carrying out the parallel processing in which while
perforni ng exp®shfeSetuiife of the wafer stages, alignment is

performed at the other .of the wafer stages, has been devel oped and
has 15 been enpl oye dlﬁtrpetrhec%&‘f)%ﬁf‘ro_ém&g%ar%ﬁﬁé?r aﬁlqnme%\/\%%eﬁ%tlloﬁ (a
the case of efployidg 418534308 deyi-ce Gk L 3atag

P& t;gl&oﬂo
whi | e one of the wafer stages noves V\A?lﬂ?n a two-dinen |ona?mg?a e -

and exposu e ts sperkonfatkpddigrcodbheneafatdie Wahefe 8 AGEFhBRAVES Mhrkdd N
t he two-di nensional 20 plane and alignnment is perfornmed, and

t her ef or e col ¢¥ stawpetshedn ariea swaheressagest e et sy eyenpr sakas ezl
whi | e both stages are gperating. As a nethod to _realize the

prevention, itoFSIR FerBaRhel Wity ERbaR cordd tsrdbPdihoredett 44k
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viewpoint, recently, a stage device based on a so-called
10 twin-stage method, which aims at improving the throughput of

the entire exposure process by preparing two wafer stages and

carrying out the parallel processing in which while performing

exposure at one of the wafer stages, alignment is performed

at the other of the wafer stages, has been developed and has
15 Dbeen employed in the exposure apparatus.

However, in the case of employing the stage device based
on a twin-stage method, while one of the wafer stages moves
within a two-dimensional plane and exposure is performed, the
other of the wafer stages moves within the two-dimensional

20 plane and alignment is performed, and therefore collision
between the wafer stages needs to be prevented while both
stages are operating.

As a method to realize the prevention, it is considered
that a movement area in which one of the stages moves while

25 performing exposure and a movement area in which the other
of the stages moves while performing alignment are severally
set so that the movement areas do not overlap. Due to this
setting, however, the movement area of each stage widens, which

could lead to the increase in the footprint and therefore to



of the stages noves while perform ng alignment are severally set so
that the novenent areas do not overlap. Due to this setting, however,
t he novenent area of each stage w dens, which could lead to the
increase in the footprint and therefore to 4 the increase in size of

t he appar at us. Pat ent Docunent 1: Kokai (Japanese Unexam ned
Patent Application Publication) No. 61-044429 5 DI SCLOSURE OF
I NVENTI ON MEANS FOR SOLVI NG THE PROBLEMS The present invention

was nade under the circunstances descri bed above, and according to a
first aspect bhethecprasenin igivenvifothet Apperatuprovi ded a pattern
formati on nethod of_10 form ng a pattern on an object in a

predet erni ned pat t 3§ MREPBANEoke, Kokl nelaRiassnpresrRgred Rafsat
detection progess; ofe; 4l AWTAKISHTCRbONGIORE {0t 15 spaced apart
5 DISCLOSURE OF INVENTION
MEANS FOR SOLVING THE PROBLEMS

The present invention was made under the circumstances
described above, and according to a first aspect of the present
invention, there is provided a pattern formation method of

10 forming a pattern on an object in a predetermined pattern
formaticn zone, the method comprising: a mark detection
process of, in a mark detection zone that is spaced apart from
the pattern formation zone in at least a predetermined
direction within a two~-dimensional plane, moving a detection

15 area of a mark detection system in at least the predetermined
direction and detecting a mark placed on the object, the mark
detection system performing mark detection of the mark on the
object; and a pattern formation process of moving the object
in the pattern formation zone based on a mark detection result

20 in the mark detection process and forming a pattern on the
obiject.

With this method, in the mark detection process, in the
mark detection zone that is spaced apart from the pattern
formation zone in at least the predetermined direction within

25 atwo-dimensional plane, adetection area of themark detection
system that performs mark detection of the mark on the object
ilsmoved in at least a predetermined direction and amark placed
on the object is detected, and therefore a movement distance

of the movable body in the predetermined direction when



the pattern formati on zone in at |east a predeterm ned direction

wi thin a two-di nensional plane, noving a detection 15 area of a mark
detection systemin at |east the predeterm ned direction and
detecting a nmark placed on the object, the nmark detection system
perform ng mark detection of the mark on the object; and a pattern
formati on process of noving the object in the pattern formation zone
based on a mark detection result 20 in tihe mark detection process and
formng a pattern on the object. Wth this nethod, in the mark

detection progeggorhing hendratde delaeliebnzens bbatedifcspaced apart
fromthe pattern formation zone in at |east the predeterm ned

direction within 2R@dmbardi rensisEa@indphapect afdehechreaserar eavehiibe,
mar k detection systemthat perforns mark detection of the mark on the
obj ect is novERSFR i@PTEEACha Fladét BIRATES MR PRI PSP X096 189t RbIect,
pl aced on the _gbj g{hci)g det ect ed, .and_theref novenment di stanc

of the novabl & Body 17 t e Predeter FeRadIdrr %?e?% Fheit <% et B ng
the mark detegbi@f 8N shetERIUCEE s rat di_reégggﬁ%h@%é&&ﬁ%)gﬁu@%gg@

of the present invention, there is provid a first exposure net

of exposing aofabjeet pont hiee e fwardt ,C QAP insda¥@ir sh@YENGoge GRicret hoBi Bl &R
of a mark 5 detection systemin a first direction and detecting a
plurality of Rardsleasthidwbjiset, dired impaserdififstrerénéromegesxposure
position in at Iea@g the first direction |s different froman

exposur e zone*®herE* exp s E o if’l"?_et Bj 8R1°5%s Jp%rﬂed?fﬁéa‘:edénan%@?wg
the object incfhe,e lilhetzxgngxéa@éiﬂ% 3 et Sgﬂ;}rgna rc?esclgcttvn;%% FAshhe of
Wt n the ose

mar ks. I's nmethod, measurenent zone

position il athdedstka first direction is different fromthe exposure
zone, a detection area of the mark detection systemthat perforns
detection of the mitikd omis hetbbfledn tie meuedremenheone whose position

in at least a first direction is different from the exposure
zone, a detection area of the mark detection system that
performs detection of the marks on the object is moved in the
15 first direction and the marks placed on the object are detected,
and therefore a movement distance of the movable body in the
first direction when performing the mark detection can be
reduced.
According to a third aspect of the present invention,
20 there is provided a second exposure method of exposing an
object, the method comprising: detecting a plurality of marks
on the object by a maxrk detection system that has a plurality
of detection areas whose positions are different in a first
direction, in a measurement zone whose position in at least
25 the first direction is different from an exposure zone where
exposure of the object is performed; and moving the object
in the exposure zone using a detection result of the marks.
With this method, a plurality of marks on the object are

detected by a mark detection system that has a plurality of



15 first direction and the marks placed on the object are detected,
and therefore a novenent distance of the novable body in the first
direction when perform ng the mark detection can be reduced.
According to a third aspect of the present invention, 20 there is
provi ded a second exposure nethod of exposing an object, the nethod
conprising: detecting a plurality of marks on the object by a mark
detection systemthat has a plurality of detection areas whose

iti diff t i first direction, in, a asur ement _zone
Whose posi t 1 ofiCFRCREOR (TR HaNASE PPFLELONT o2FF T AEART dPofit FFBM

an exposure ZBE@e&@%:‘?hi‘??‘QB@%@aﬁre&@%t"QEEQtwﬂ%seePEEEQEHSQ?ir?‘?%;ﬂ least

movi ng the object In the exposure zone using a ctionresu

the marks.  the M#dt bhirscoRbhoh darpbueat i tyon0fnBBEKSCAlrd Renah| £5d
are detected by a mark detection systemthat has a plurality of 6

det ecti on ar ebBenndsee pdsi mieassiranenti of etlemtplurad iftiyr otf darest cam ba

t he neasurenent zone whose position in at |least the first direction
is differeht PRBRPIMRA epGs #hOTFoR8L1gAdOE et or e t he neasurement of

the plurality of maks an be.s, perionned, . @ shortoneriod of i,

According to a fo aspect ~of e pres i nven n,

provided a devh&ge MY ARtiWENG BBYIOL, nd et A 1S 1y BEQRSSS Phcluding
formng a pattern on an object using the pattern formation nethod of

the present i|iavertdems of fdwmniexpasiateckth pethodbdkcthes piesert pattern
i nvention. According to a fifth aspect of the present

i nvention, thEPER3EIqH gAtled gfpshecpresonhratttrntdiPacat G5t ARPOPBY S5
a pattern_on an .obje termned pattern formati on zone, the
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Accoxding to a fifth aspect of the present invention,
~there is provided a pattern formation apparatus that forms
a pattern on an object in a predetermined pattern formation
zone, the apparatus comprising: a movable body that moves
15 holding the object; a mark detection system that detects a
plurality of marks on the object in a mark detection zone that
is spaced apart from the pattern formation zone in at least
a predetermined direction within a two~dimensional plane; and
a controller that moves a detection area of the mark detection
20 system in at least the predetermined direction and
sequentially detects the plurality of marks, and moves the
movable body in the pattern formation zone based on a result
of the detection and forms a pattern on the object.
With this apparatus, in the mark detection zone that is
25 spaced apart from the pattern formation zone in at least a
predetermined direction within the two-dimensional plane, the
controller moves a detection area of the mark detection system
in at least the predetermined direction and sequentially

detects a plurality of marks. Accordingly, compared with the



15 holding the object; a mark detection systemthat detects a
plurality of marks on the object in a mark detection zone that is
spaced apart fromthe pattern formati on zone in at |east a
predeterm ned direction within a two-di nensional plane; and a
controller that noves a detection area of the mark detection 20
systemin at |least the predeterm ned direction and sequentially
detects the plurality of marks, and noves the novable body in the
pattern formati on zone based on a result of the detection and fornms a
pattern on theasbgjeotre Wily thhes reppailat bsdyi hs trhevavarki thet-bet monk
zone that is 25 spaced apart fromthe pattern formati on zone in_at

| east a predet8FarhERR Bvisdem BaiaF fHe % fred M kdARBAST borall SpPaREC TRk
controll er noves.a detection.area-.of the nmark detectign.system.p at
east the. predst & ned Ul RECE o e A Sa et T ATl b adee Ty or Dné
plurality of HBLKSIe ARR dhNGhY, p LRI eE Wt 81 EdE 1dh WERICPUPES Bning
only the novable body is noved with the mark detecti on system bei ng
fi xed and Srmar kheebett doredtsipecdobrectkdscdd t Retlk amdentpera]icasebnca
nmovenent di stance of the novable body in the predetermned direction
when per f or ni ad iz tEmeenap Khfepsedebareedeireghéed. ofrnted ¢n which

operation, since a distance, in the predetern ned, direction.of ap area
Chouhi ch the TS AT b AR B9 VRN B8 e dHRAte i T POREVENERS
footprint to paryow ang therefore. allg g_eﬁ t t

downsi zed. 10Accor |nng to asixth ggp%c%\ﬁ%# t Zaq%?%%elr@ei %Egﬁf?%ﬁf to
there is provbhédeghwndiaest. exposure apparatus that exposes an object,
t he apparatus conprising: a novable body that noves hol ding the

obj ect; d0mark det éctdogalingstens tditidesperts of pihg glriespntf inmaeksian

the object in a nmeasurenent zone whose 15 position in at |east a
first directiorE¥s 1§ Previved @ sdvah 2pBRE2 e i adx FEBAPES Gt

R e R T e
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2 plurality of marks on the object in a measurement zone whose
15 ©position in at least a first direction is different from an
exposure zone where exposure of the object is performed; and
a controller that moves a detection area of the mark detection
system in the first direction and detects the plurality of
marks on the cbject using the mark detection system, and also
20 controls movement of the movable body holding the object in
the exposure zone using a detection result of the marks by
the mark detection system.
With this apparatus, z detection area of the mark
detection system that performs detection of the marks on the
25 object is moved in a first direction and the marks placed on
the object are detected in the measurement zone whose position
in at least the first direction is different from the exposure

zone, and therefore a movement distance of the movable bedy

in the first direction when performing the mark detection can



20 control s nmovenent of the novabl e body hol ding the object in the
exposure zone using a detection result of the marks by the mark
detection system Wth this apparatus, a detection area of the
mar k detection systemthat perforns detection of the marks on the 25
object is nmoved in a first direction and the marks placed on the
object are detected in the neasurenent zgne whose position in at

| east the first direction is different fromthe exposure zone, and
therefore a novenent di stance of the novable body in the first

di recti on whehepegdusrad ngThhe matde détpessonlcdrw dgwhel zedicedxpThinse
makes it possible to downsize the exposure apparatus.

According to 8PB&YRHiH- aspect of the present invention, there is

provided a second exposurse Appar aLys,iNal SXROSEEHR AL OB EGL hDE
£Peaaboy?atr$0 ﬁolhlngﬁoeo Ta

apparatus conprising: anov VES | éC

mark detecti ophsyst B dhati a6 aa sbbhal kYo Slrdelfcld@nsaraas S€e s
positions are different in a first direction and detects a plurality

of marks dn the cbhjeett ithe apprastuerenbriehegwWaosevaals bbdp dhatatoves
| east the 10 first direction is different from an exposure zone where

exposure of theldbjecihe LHiatsr feBarandebeebitt divden RALtcBABrdl s
novenent of th vabl e %?Q(Cth l,di ng_t he abject in.the exposytre.zone,
usi ng a det ec?f%%&rj‘gts‘{uﬁpo eﬁ%_lﬁ’ﬁr _gjé.eaW‘%h St%ipsoséﬁﬁgpé?t ﬁge gf‘ff%ent
measurenent zone, WHese dprHOsidd Ahd Beflct £35H18-EhEEL GF 1BGHIOBL  She
different fromthe exposure zone, a plurality of marks on the object
are detected &yjddre imnekmdebaectnomt ysicemhbbat pbast Borplir aki Lyaet the
detection areas whose positions are different in the first direction,

and t her éffor ef 1t mBlamatamentl soflif ferpnur & ¢n arofexpmskgec anna0where

rfor in hor i i whi ch K i i bl

performed gxgosouge Fc))e t%de % j%acir:reis pefforr;n%de;s antd gocs:gnil:)rgller that
controls movement of the movable body holding the cbject in

the exposure zone, using a detection result of the marks.

With this apparatus, in the measurement zone whose
15 position in at least a first direction is different from the
exposure zone, a plurality of marks on the object are detected
by the mark detection system that has a plurality of detection
areas whose positions are different in the first direction,
and therefore the measurement of the plurality of marks can

20 be performed in a short period of time, which makes it possible

to improve the throughput of the exposure apparatus.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a schematic view showing an exposure apparatus
25> related to an embodiment.
FIG. 2 is a plan view showing a stage device in FIG. 1.
FIG. 3 is a view showing a configuration of an alignment
system stage device.

FIG. 4 is a block diagram showing a control system of



to inprove the throughput of the exposure apparatus. BRI EF
DESCRI PTI ON OF THE DRAW NGS FIG 1 is a schematic view
showi ng an exposure apparatus 25 related to an enbodi nent. FIG 2
is a plan view showing a stage device in FIG 1. FIG 3 is a view
showi ng a configuration of an alignnment system stage device. FIG 4
is a block diagramshow ng a control systemof 9 the exposure
apparatus related to the enbodi nent. FI GS. 5A and 5B are
views (No. 1) used to explain a parallel processing operation by

waf er st ages ViBTlexprBWRBTAPORIGtue rslatedelp (N pbagsednte expl ain
a parallel 5 processing operation by wafer stages WST1 and W5T2,
FIGS. 7A to 7F are &f A Red PP aredvierexpioa flavgery EonBERLRL B2

wafer stage V}%T 2t Q%c%'sé%ﬁ?&ﬁeéé@o%”bwa{‘fe%eEft%g‘éWsﬁ' LA

to a wafer on waf er st a
FIG. 6 is a view (No. 2) used to explain a parallel

5 processing operation by wafer stages WSTLl and WST2.

FIGS. 7A to 7F are views (No. 1) used to explain a drive
method of wafer stage WST1 and the alignment system when
performing alignment to a wafer on the wafer stage.

FIGS. 8A to BE are views (No. 2} used to explain a drive

10 method of wafer stage WST1 and the alignment system when
performing alignment to a wafer on the wafer stage.

FIG. 9 is a view used to explain a parallel processing
operation by wafer stages WST1l and WST2.

FIG. 10 is a view used to explain a movement area of wafer

15 stages WST1 and WST2Z in the embodiment,

FIG. 11 is a view used to explain a movement area of wafer
stages WST1 and WST2 in a conventional stage device.

FIG. 12 is a view (No. 1} showing a configuration of an
alignment system stage device related to a modified example.

20 FIG. 13 is a view (No. 2) showing a configuration of an
alignment system stage device related to another modified

example.

BEST MODE FOR CARRYING OUT THE INVENTION

25 An embodiment of the present invention will be described
below, referring to FIGS, 1 to 11,
FIG. 1 schematically shows a configuration of an
exposure apparatus 100 related to the embodiment. ExXposure

apparatus 100 is a scanning exposure apparatus based on a



FIGS. BA to 8E are views (No. 2) used to explain a drive 10 nethod of
waf er stage WST1 and the alignnment system when perform ng alignnment
to a wafer on the wafer stage. FIG 9 is a viewused to
explain a parallel processing operation by wafer stages WST1 and
W5T2. FIG 10 is a view used to explain a novenent area
of wafer 15 stages WST1 and WST2 in the éfbodi nent. FIG 11
Is a view used to explain a novenent area of wafer stages W5T1 and

| expl | d
D ehow ﬁgcgn%gﬁﬂ—%ﬁﬁa%?%ﬁq%tq%ﬁc gt & Srern SRl Satnere ¢

related to a nodifigd, ?pagg’tﬂ Ciool?_’né:fuc?eé“a%"‘i](at eﬁtﬁﬁpé‘?ﬁ%ﬂ

configuration of an aI | gnnent " system stage device re 0 an

modi fi ed exanple. tIBESTI MAE S GARRY LN O 1 diiEL 1 IMENUON 2080 re

enbodi nent of the present invention will be described bel ow,

referring to EngRinagien] referred toFpg an sthamwenatian yligh@wgraan

configuratjon of an exposure aratus 100 related to the enbodi nent
b ordht) JEhk

Exposure appafdXosu4do-4 Ri 7Y epBEmeE 18ppaF st UL h&%ed BRtACLE

R, a reticle stage RST that holds reticle R, a projection unit
PU including a projection optical system PL that projects
illumination light IL emitted from reticle R onto a wafer W,
a stage device 150 that includes wafer stages WST1 and WST2
10 on which wafers Wl and W2 are mounted respectively, an
alignment system ALG, a drive device (hereinafter, referred
to as an alignment system stage device} 160 serving as an
actuator that drives alignment system ALG within a
two~dimensional plane {an XY plane), a main controller 50 (not
15 shewn in FIG. 1, refer to FIG. 4) serving as a control system
that performs overall control of operations of the entire
exposure apparatus, and the like. In the feollowing
description, a Z-axis will be set along a direction (a vertical
direction in the page surface of FIG. 1) parallel to an optical
20 axis A¥X of projection optical system PL, a Y-axis will be set
along a predetermined scanning direction {a lateral direction
in the page surface of FIG. 1) in which reticle R and wafer
W are synchronously moved within & plane perpendicular to the
Z-axis when performing scanning exposure , and an X-axis will
25 Dbe set along a non-scanning direction (a direction
perpendicular to the page surface of FIG. 1} that is orthogonal
to the scanning direction. Further, rotational (inclination)

directions around the X-axis, the Y-axis and the Z-axis are

assumed to be a 8x direction, a Oy direction and a 8z direction



10 step-and-scan nethod, that is, a so-called scanner. Exposure

apparatus 100 includes an illum nation systemILS that irradiates an
illumnation light for exposure (hereinafter, referred to as an
illumnation Iight or an 5 exposure light) IL to an illum nation area

AR on a reticle R a reticle stage RST that holds reticle R a
projection unit PU including a projectiodloptical system PL that
projects illumnation light IL emtted fromreticle Ronto a wafer W
a stage device,l80-that;J ncludes wafer stages WST1 and WST2 10 on

whi ch wafers WL and W2 a¥e nount ed respectively, an alignnment system
ALG a drive devi cerddiedgitahter a peteeredi$ oranaa i3l lgRAEBRE sMstem
stage device) 160 serving as an actuator that drives alignnent system
ALG wi t hin a phordlirensibrddetphanes (dispdgudne) a, manmin deper ohl eaf&H
(not 15 shown in FIG 1, refer to FIG 4) serving as a caontrol system
t hat perfor msWov@thIi® E8Rkr %lFOBfar@ﬁeﬁat#ﬁ%“%ﬁntt Rér&nt f gt sk fostpe in
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be set along a rection ical direction in age surface o

FIG 1) paral bgbod Ondit ORhCA i Aha®tl 8a AKX 1Qf 2 REQ-8GHEAR: ORL1 @Rlrk, and
systemPL, a Y-axis will be set” along a predeterm ned scanni ng
direction (a iattudédsdi fectdxmmple,t heopage-simdéracieorafl HaGtelhsin
which reticle R and wafer Ware synchronously noved within a plane

per pendi cul arP$HLeEeCcHFL bk idki seesdpanf Sraxhg aednhiarg edigegitéonsand
an X-axis wll 25 be set alaong @ non- scanni | directiontjﬁa directian
per pendi cul ar*$ PR P 2c8Cot® %mef{' Phat SYEe%r dhd§onal SR8

L ounsei Y SLASFUURR UL cikobstberely GPSHatiaR) Ohigeriens
direction, a &yrihgectdldynavataiBzochdteicdd @ t42 shot areas (including
the alignment marks) on wafer W is stored in a memory of main
controller 50 as shot map data. In the embodiment, the EGA
method described above is employed, therefore, from among the
15 plurality of shot areas on wafer W, information on the positicn,
the number and the like of the shot areas that havé the
alignment marks to be detected (alignment shot data) is already
input into main controiler 50.
Illumination system ILS inciudes a light source and an
20 dilluminaticn optical system. As the light source, an ArF
excimer laser light source {output wavelength: 133nm) is used
as an example. The illumination optical system includes, for
example, a beam shaping optical system, a rough energy adjuster,
an optical integrator {(a uniformizer, or a homogenizer), an
25 illumination system aperture stop plate, a beam splitter, a
relay lens, a reticle blind, a mirror for bending the optical
path, a condenser (none of which are shown) and the 1ike, which

are placed in a predetermined positional relation.

Incidentally, the configuration of illumination system ILS,A



respectively. Incidentally, a pattern is fornmed in each of the
plurality of shot areas disposed in a matrix shape on wafer W and in
each shot area an alignnent mark is also forned in 5 a predeterm ned
positional relation with the pattern. In the enbodi nent, the
alignment mark is a two-di nmensional mark, and includes, for exanple,
two one-di nensi onal patterns periodically,disposed in X-axis and
Y-axis directions respectively, and also 1s forned on a street |ine
(a scribe 10 Iine) that divides the plurality of shot areas on wafer
W Further, athgrfiwetionfar eath optdtal erdrat, @rdabe (liikel awk dfsthesed
alignment marks) on wafer Wis stored in a nenory of main controller
50 as shot mapdat@r $FHHE efbedPABRRLST hel ok eratdgngésEppbégation
above is enpl gyed .. fromanong _the 15, pl i of . shot
areas on waf eggwmi)é#/g{r@aﬁe’gn(a@ﬁ f@hs 582???%%?%’?%%?%%%% t he
like of the shgh) prgas,d halbinakeibhensl i 908 o sPsde to be detected
(alignment shot data) is already input into main controller 50.

I'l'l um natison systerod k&tiatd ydegeard T, gbtt $60Us Gehanthal ttern surface
illumnation optical system As the |light source, an ArF exci ner

| aser |ight séuredqwean purfamecieddth: 1193nmhich aseidraxitanaskanpland
The illum natjon _.optical stem ingcl udes, for exanple, a beam shaping
optical syst eH® A PEUGHE RGP b LISt DY arf pEr EBPLE hi@GIRROFugRon
uni form zer, i ) Al i ] i em t

stop pl ate, aﬁ‘%)%gcr%%prﬁq‘l%gy f%{,%&al?s e ééé%%nﬁéma&?éeta%gl%%%}:i %?Rgﬁ m&E%o}FY
for bending theamptdrcalalpat biridap08depsess{foneDiscahheAgarel s80M)in

and the like, which are placed in a predeterm ned positional
rel ati on.10l ncd derdaiteyminhd smmminiguyr direat dén i (thent retionisestém) Ug;
12 a reticle stage drive system 55 including, for example, a
iinear motor or the like.
Positional information of reticle stage RST (including
at least pesitional information in the X-axis direction, the
15 Y-axis direction and the 8y direction) is constantly detected
at a resolution of, for example, arcund 0.5tolnmbyareticle
laser interferometer {hereinafter, referred to as a “reticle
interferometer”) 53 via a movable mirror 65 (in actual, a ¥
movable mirror having a reflection surface orthogonal to the
20 Y-axis direction and an X movable mirror having a reflection
surface orthogonal to the X-axis direction are arranged). The
measurement values of reticle interferometer 53 are sent to
main controller 50. Based on the measurement values of
reticle interferometer 53, main controller 50 controls the
25 position {and the velocity) of reticle stage RST via reticle
stage drive system 55. Incidentally, movable mirror 65 1s not
limited te aplanar mirror but may include a corner cubic mirror

{a retroreflector), or instead of fixing movable mirror 65

to reticle stage RST, for example, a reflection surface that



the function of each optical nenber, and the |ike are disclosed in,
for exanple, the panphlet of International Publication No.

2002/ 103766 (and the corresponding U S. Patent Application

Publ i cati on No. 2003/0098959). 50n reticle stage RST, reticle R
having a pattern surface (the lower surface in FIG 1) on which a
circuit pattern and the like are forned !L? fixed by, for exanple,
vacuum suction. Reticle stage RST is finely novable at | east within
the XY plane and al so drivable at designated scanning velocity in 10
a predet erm ned Scaned rgy diireetyd @olishend- aXe Setd raciizer) (Aheaside
reticle stage drive system55 including, for exanple, a |linear notor
or the |ike. surfacepgsf tyasngile stegraRPBncat petisdd stage RST
(including at |east_positional |nformtion in t£e X-axi s directian,

the 15 Y-axis directiGFEmd™ HRLEF Ui P dUEGH) PP Gsti&riel §-2% St eth
at a resol utipp-of, f?ﬁ'oﬁ)éi’:@ f ufP 4 %u[&:gao%t%@ﬂ Bilfeg. £§%§zclee.g.

| aser interferoneter ereinafter, referre as a tic

interferometeing1 &ding & ﬁoﬂ@i!@?h%dﬂahﬁ@ﬁl Podd Badel Mahbed i¥% BBYEO €4
mrror having a reflection surface orthogonal to the 20 Y-axis

di recti on andbantBemvablimun msuppolavcofusns edddcthizonnguef adcbration

ort hogonal totheX-axis direction are arranged) . The measurenent
val ues of rett8PE LM ONEPeENES i dnsEad1eg #Rih dowrr sPFERCEO(OT

Based on the sur nt.values. of .reticle ihterferoneter. 53, main,
T BTER ) A el W P L Br ST e i, oring

controll er 50acons_ter é position \ rey)”
stage RST vi aerb@tf'o%;@dsat@%dgré?/,eaﬁwseghéﬁéorw&lb@e@é@ Yy v DRl £hge

mrror 65 is not limted to a planar mrror but may include a corner
cubi ¢ m rirtor ¥LGr etrorjetbkéohoar)it U imgterd afvddralnyd rawabbeo 1é ¢t in
65 to reticle stage RST, for exanple, a reflection surface that 13
is formed by kRl golstel B thatehas surdlate Jittye ofi gptiart aekgmasits
U Stagehgﬁgi%%ppggaé%§¥hinedpositionalrelationwithinbarrel140.
As projection optical system PL, for example, adioptric system
that is composed of a plurality of lenses (lens elements)
15 disposed along optical axis AX is used. Projection optical
system PL is, for example, both-side telecentric, and has a
predetermined projection magnification (e.g. 1/4, 1/5 or 1/8
times). Therefore, when illumination area IAR on reticle R
is illuminated by illumination light IL from illumination
20 system ILS, illumination light IL passing through reticle R
forms a reduced image of a circuit pattern (a reduced image
of part of the circuit pattern) on reticle R within
illumination area IAR on an area (hereinafter also referred
to as an “exposure area” or a “projection area”) IA, which
25 1is conjugate with illumination area IAR, on wafer Wl {or W2)
which surface is coated with a resist, via projection optical
system PL (projection unit PU}. Incidentally, projection

unit PU is to be mounted on body BD in the embodiment, but

projection unit PU may also be supported in a suspended state



Projection unit PUis placed belowreticle stage RST in FIG 1.
Projection unit Pt] is supported by a body (e.g. 5 including a

hol di ng mechani sm whose base nenber is supported by three or four
support columms each having a vibration isolation unit) BD that is
installed on a floor surface (or a base plate). Projection unit PUis
inserted in an opening BDa forned at body4BD, and is supported by
body BD via a flange 10 FLG Projection unit PU includes a barrel 140

d j ectiop; ppt.i : | ' ti
ol enbnt s hel oV e a SREIS B et oL TR o™ 1l BEPBRAv A (64, Faf *2

140. As proj estdonoptbéd) myshemdELl 1,f 95 BxaIRLEcsadH OPlbCe SR B
that is conposed of a plurality of |lenses (lens elenents) 15 di sposed
al ong opti cal thxipamllies wdedntPropetonan Bpiliicatisopstiom PROESO3FHH2.
exanpl e, both-side telecentric, and has a gr edet erm ned prqj ection
magni fi cation (e.g”S1LE shown g F7§- 1} fe§) FIGhet dhditelsvhedan view of
i1l um natizon ea L,AR.qn icle Ris .dllumnated by illum natio
light IL rom&lE urc%lljer% iaojlf’l Osgs;?g?e#ﬁvllﬁﬁ 5fﬂjllﬁlﬁ?‘i SE o‘i’ﬁ#‘?:@ﬁﬁtafgfsq‘ism
passing t hroughy igirbChLadbd QB 1 JLHYSEY 11898 Ofr 121G CHet o PAL &
(a reduced imge of part of the circuit pattern) on reticle Rwthin

iIlum nation BréedrkARrorm ancarea thhermdanmiteay tBb S giafiense dodoi aisorail
"exposure area" or a "projection area") IA which 25 is conjugate

with illuninattrrmatden) ARE wafeimptengns (¢l e iahi €h) and HE82| grafer
coated with esist, via proj.ection optical systemPL (projectjon

unit PU). | n?f%’e’nf‘ﬁijl@?kﬁggjdeg ‘ﬁeo"f‘ly%ﬁ“?tlé% 59 b2 Fd"bun{))e 8h s
BD i n thggenmhodi j i URi p i n
= suspendod St Sy PR e P A P e P PSS,
above (on thease Bodedof1) oy aBRd nFH @lobr 88rfscdli @Gl asedsé pldter

exanpl e, the panphlet of International Publication No. 2006/ 038952.
As is shown ior Eh&likedndi®t €xapplhatviiessfeuplvabratéwndfsclation units.
Further, fiducial marks (not shown) are arranged on wafer
stages WST1 and WST2 respectively.
15 On the bottom surface of each of wafer stages WST1 and
WST2, a noncontact bearing (not shown), for example, an air
bearing (which is also called an air pad) is arranged at a
plurality of positions. Wafer stages WST1 and WST2 are
supported by these air bearings via a clearance of around
20 several um above the upper surface of base board 112. Further,
stages WST1 and WST2 are driven within the XY plane {including
the 0z rotation) independently from each other by stage drive
system 124.
To be more specific, as is shown in FIG. 1, wafer stage
25 WSTL includes a wafer stage main section 91 having the bottom
surface on which the air bearing described above is arranged
and a wafer table WTB1 that is mounted on wafer stage main

section 91 via a Z-tilt mechanism (not shown, e.g. including

an actuator such as a voice coll motor or the like) and is



5 stage device 150, stage device 150 includes wafer stages WST1 and
W5T2 pl aced on abase board 112, an interferonmeter system 118 (refer
to FIG 4) that nmeasures the positions (positional information) of
waf er stages WBT1 (wafer W) and WST2 (wafer W2), and a stage drive
system 124 (refer to FIG 4) that drives 10 wafer stages WST1 and
W5T2 Al t hough not shown in the draw ng, Egse board 112 is placed on a
fl oor surface (or a base plate or the I|i for exanple, via four
vibration isolation units. Further, fiduci aI mar ks (not shown) are
arranged on waiweslstdageen\sith arsk ATE? thespeset istelgy. madbsddie daobt oim
surface of each of wafer stages WST1 and W5T2, a noncontact bearing
(not shown), the Zeads dirantaen, bder Progdimdicion sndl Soe Cyl Bédeania@i s
pad) is arranged af a ralj ositions, Wafer stages WST1l and
DETS are suppdh (e SHiiss WL baaPRagE W P circi SHchnof thnbuRdLo

several pma f base I st ages
VET: and veradfel 1 URPSlah 36800 aF a%lggﬁﬂ‘ﬁlj%’ r?é:lit ehaeh;
rotation) g ndependm&dMa&wﬂ@aahe@t ethcLSJI UL &F st ge WM A@fuded
be nore specific, as is shown in FIG f waf er st age 2? WST1 i ncl udes
a waf er stageansfersettpeorm@in ediuignt B2 dud tomesarf aael © WTWR chat his
air bearing described above is arranged and a wafer table WB1 that
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main section 92 in the Z-axis direction, the 8x direction and

10 the By direction. On wafer table WTB2, a wafer holder {(not

shown) that holds wafer W2 by vacuum suction or the like is
arranged.
Next, stage drive system 124 will be described. 2As is
shown in the plan view of FIG. 2, a pair of Y-axis stators
15 86 and 87 that extend in the Y-axis direction are placed on
the +X-side and the -X-side of base board 112 respectively.
Y-axis stators 86 and 87 are each configured of, for example,
an armature unit having a plurality of coils placed at a
predetermined distance along the Y-axis direction inside
20  thereof. A pair of Y-axis movers 82 and 83 arranged at one
end and the other end respectively in the longitudinal
direction of an X-azis stator 80 that extends in the X-axis
direction are engaged with Y-axis stators 86 and 87
respectively. Further, a pair of Y-axis movers 84 and 85
25 arranged at one end and the other end respectively in the
longitudinal direction of an X-axis stator 81 that extends
in the X-axis direction are engaged with Y-axis stators 86
and 87 respectively. FEach of Y-axis movers 82 to 85 is

configured of, for example, a magnetic pole uanit having a



15 finely driven with respect to wafer stage nain section 91 in the
Z-axis direction, the Ox direction and the Oy direction. On wafer
table WIB1, a wafer holder (not shown) that holds wafer WL by vacuum
suction or the like is arranged. 5 Simlarly to wafer stage WST1,
waf er stage WST2 includes a wafer stage main section 92 and a wafer
table WIB2 that is nounted on wafer stagesnmain section 92 via a
Z-tilt mechanism (not shown) and is finely driven with respect to

waf er stage main section 92 in the Z-axis direction, the Ox direction
and 10 the OyPHPFREtFYOrT GPERCEnt: BBFReERIacedhatlerd MAIdet ermbned

shown) that h e vacuum_suction. or the like is arranged.
Next, stage dgll\géa%\@étgeln? 3f.lvcﬁ I%Icgﬁé“sd %E??g 4" As is shown in the

plan view of FIG ZnhAa pair fgﬁr\éﬁ&ﬁrﬁg%a?n%rtstﬁée&ﬁ—%% 84 nkhatnotors
extend in the Y-axis direction are pllaced on the -EX-side and the

- X-side of baskzbaaridrel ¥2axes pecteinee8y . torgaxis SicaressiS@liandtiénadte
each configured of, for exanple, an armature unit having a plurality
of coils pl aceeskechlrlederefitnedd fisapsésattoripn Bé andXi-gxis mover

direction insjde 20 thereof. A_pair .of Y-axis novers 82 and 83
arranged at oé]_%’ eﬁ?f’%i‘r?d s[ett“f‘é_‘oﬁ ﬁgr _‘E‘Bﬂd e8P AT S?BI’I’I fRE*S stator 86
| ongi tudinal gi§eellon ol ¥28XiS,31 8t 9f 80 that %?“rﬂgg?ys' RotOf g5,
X-axis direction are engaged with Y-axis stators 86 and

respectivel y. ifHdhebllawpagr dodcrmxidh ,Mever So84 Wk i8h 12heakr adgsck
at one end and the other end respectively in the | ongitudinal
direction of are Xodd sefenren t8Es Yraaxioxlénedar mptohe 8% ax B8 adi needddin
are engaged with Y-axis stators 86 and 87 respectively. Each of
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uni t having athé"@:espective Y-axis linear motors. Incidentally, as the
Y-axis linear motors, moving-coil type linear motors may also
be employed.

Wafer stage WST1 is driven integrally with X-axis stator

15 80 in the Y-axis direction by two Y-axis linear motors 82 and
83 out of the four Y-axis linear motors described above, and
wafer stage WSTZ is driven integrally with ¥-axis stator 81
in the Y-axis direction by remaining two Y-axis linear motors
84 and 85. Further, wafer stages WST1 and WST2 are finely

20 driven in the 0z direction by two Y-axis linear motors,
respectively.

Each of X-axis stators 80 and 81 is configured of, for
example, an armature unit that incorporates armature coils
placed at a predetermined distance along the ¥-axis direction.

25 X-axis stator 80 is inserted in an opening (not shown) formed
at wafer stage main section 91 (refer to FIG. 1) that
constitutes wafer stage WST1l. Inside the opening of wafer
stage main section 91, for example, an X-axis mover (not shown)

composed of, for example, a magnetic pole unit is arranged.



plurality of permanent nagnets placed at a predeterm ned di stance

al ong the Y-axis direction. That is, four noving-nmagnet type
Y-axis linear notors that drive Y-axis novers 82 to 85 in the Y-axis
direction are 5 respectively configured of Y-axis stator 86 and
Y-axis nover 82, Y-axis stator 87 and Y-axis nover 83, Y-axis stator
86 and Y-axis nover 84, Y-axis stator 87.and Y-axis nover 85. In the
follow ng description, the four Y-axis linear notors are to be
referred to as Y-axis linear notors 82 to 85 as needed, 10 using the
sane referencéhstgns asndting-sanmeer syB2 X-ax85 fnddrempespedidtvérives
Y-axis linear notors. |ncidental Ié as the Y-axis linear notors,

movi ng- coi |t YPEST i tieage Ml domificaKsaxhe epteiian is configurepupsr
t WBT1 | dri i nt | it h X-axi t at 5 i .

Vo s di rectFoteEy THbr a0 S bd Kriatof N8P amd tBatoh ot LTk
four Y-axis |hogar; oot o s cfgserdbed; ahoye nand %@fr%rfe%%aeté/\éyxt%xis

driven integrally with X-axis stator 81 Iin the Y-axis direction

remai ni ng 3 Wolda@xt sudticiedn aptoEsSded Bhsandg Bhe Fatid hrfersaker ssiaoes
W5T1 and WST2 are finely 20 driven in the Oz direction by two Y-axis
| i near not or s¥-axbpertidtiay] PO servingagh dts Xtxisrstators 80 and 81
is configured of, for exanple, an armature unit that |incorporates

armature coils pl aded@tra Hirethet SFATAES oi SraTeETaAoiyPRERA NG (not
direction. 25, ax %os_crrr%tdoﬁthQ?fér '%@ae% g%ihn Qgﬁ%?@gg(tr%gt% ghop

formed at wafer stage main section er to _
constitutes waf eh=gt aggs¥ldted REifde tBegOPRING 0hsV&E &hesSbRER1IARIJE

section 91, for exanple, an X-axis nover (not shown) conposed of, for
exanpl e, 1& magmisty etpgkenaim tecsiam a@ngédr example, an X-axis mover (not
shown) composed of a magnetic pole unit is arranged. That is,
a moving-magnet type X-axis linear motor that drives wafer
stage WST2 in the X-axis direction is configured of X-axis
stator 81 and the ¥-axis mover. In the following description,
15 the X-axis linear motor is referred to as X-axis linear motor
81, using the same reference sign as X-axis stator 81 serving
as its stator.
Incidentally, as X-axis linear motcrs 80 and 81,
moving-coil type linear motors may also be employed.
20 In the embodiment, stage drive system 124 shown in FIG.
4 is configured of Y-axis linear motors 82 to 85 and X-axis
linear motors 80 and 81, and the Z-tilt mechanisms that wafexr
stages WST1 and WTZ2 respectively have. Each of the linear
motors described above that constitute stage drive system 124
25 is controlled by main controller 50 shown in FPIG. 4.
Positional information of wafer stage WST1l (wafer Wl)
and wafer stage WST2 (wafer W2} is constantly detected at a

resolution of, for example, around 0.5 to 1 nm by

interferometer system 118 shown in FIG. 4 via the side surfaces



17 That is, a noving-magnet type X-axis |inear notor that drives

waf er stage WST1 in the X-axis direction is configured of X-axis
stator 80 and the X-axis nover. In the follow ng description, the
X-axis linear nmotor is referred to as X-axis 5 linear notor 80 as
needed, using the sane reference sign as X-axis stator 80 serving as
its stator. Further, X-axis stator,81 is inserted in an

openi ng (not shown) forned at wafer stage main section 92 (refer to
FIG 1) that constitutes wafer stage WST2. |nside the opening of 10
waf er stage matie seetlicti®?, shioraexamiag, haneXodxn Snimer fiAashsip v
conposed of a magnetic pole unit is arranged. That is, a

movi ng- magnet va{pe beknbdss WTBieandnTBE - tﬂatte@ﬁwgmemresygtqgel%m

in the X—axis,di{e tion_s confl ured of %(am st at or Fl\nd t he
X-axis mover . FHYHES foly dﬁtﬁﬁf& SEPFREI b t4%e t&% Frigfition
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reference si gn as stator serving as I1ts stato
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| i near not ors may al so be enpl oyed n the enbodi nent, stage drive

system 124 shisired¢hthe@os4 tilonophivefar edagk WeTixis thierlé-ar= irpd bracigidon
to 85 and X-axis linear notors 80 and 81, and the Z-tilt mechani sns

that wafer st &beslugsny éﬂ’@ WPEitaspeéni vied ﬁmiiececEé@n ofnghd | near

not ors describe 0 t tute t age, dri S m124 is
controlled by rr%?%?ecro %I e?g Sésﬁél\fxin2|§n dG% 4888 E‘nglS %%Cr)\%l()f

i nformation ofsyafdisdet agetM@Tﬁ—a(y@‘ afi L)L 18R] Wed & a%t@gﬁowﬁTEn FIG.
(wafer W2) is constantly detected at a resol ution of, for exanpl e,

around 01% ta2,l amm by 7 nm@:amm&earsym*emhbb&)shmmd itp BeGecd wha
the side surfaces 18
position of wafer table WI'B1 in the Z-axis direction (including
the position in the 8x direction and the Oy direction), and
the like. Themeasurement values of interferometer system 118
are sent to main controller 50. Then, main controller 50
15 controls the position of each of stages WSTL and WSTZ2 (and
each of tables WTBLl and WTBZ2} and the iike via stage drive
system 124 based on the measurement values of interferometer
system 118. 1In the embodiment, a ccoordinate system is set
within the XY plane by interferometer system 118, and this
20 coordinate system has an exposure coordinate system that is
set by interferometers 26 and 16 (or 26 and 18), a first
measurement coordinate system that is set by interferometers
24 and 16 and a second measurement coordinate system that is
set by interferometers 28 and 18. Incidentally, instead of
25 mirror-finishing the side surface of each table, a movable
mirror may also be arranged at each table. Further, together
with or instead of interferometer system 118, for example,

a linear encoder or the like may detect the position of each

of the stages.



(the reflection surfaces that have been mrror-finished) of wafer
tabl es WIB1L and WIB2. Interferoneter system 118 includes a Y
interferonmeter 16 used to detect the position of wafer stage WST1 in
the Y-axis direction (including the 5 position in the Qz direction),
a Yinterferoneter 18 used to detect the position of wafer stage WST2
in the Y-axis direction (including the ppgition in the Oz direction)
and X interferoneters 24, 26 and 28 used to detect the position of
each stage in the X-axis direction, which are shown in FIG 10 2, and
a Z interferoneter Maovenpwi} arxgecdure aepacituhd Ofost tihenenbodiafiext,
table WIB1 in the Z-axis direction (including the position in the Ox
di rection and®Reowgh aPFeavEnin thsgaeingsceucygs fkasdr ennattirginss
of interferongter. syst.em 118 are sent t in controller .50. Then

mai 1 cont ol | E7S5h PES LEGRPr OF ST HE hYPE PRI TIe b Al b BEs YRR
and WBT2 (andpg@gdy ofnd1ahle$ ol Bleands VIB2) - angd 4o isket¥haosh adss a
drive system 124 based on the neasurenent values of I nferferoneter
system 11& |phéthedenhadioresystan iy dixadee Sy e L5 Stadkdohts By
XI plane by interferometer system 118, and this 20 coordi nate system
has an exposuBR @@dr BPhas eusyscairnhanit $Usevhbyh iim einelandicetbe 261e
and 16 (or 26, an 152% .a first measurepent, coordi nate systemthat is
set by interfErImIS 18 Lo S¥6™RAG" & Yol deRRAS T REHETL B of et
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with or instead of interferoneter system 118, for exanple, a linear
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19 Mor eover, in ex};{)osure apparatus 100 of the enbodi nent,
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PU, which is simlar to the oné disclosed in, for exanple, Kokai

(Japanese Unegxaxrpared dddizent o Applicedtad:ans RHbi pabhea)idiv op@te2B 33 em
(the cor rZLeEaSpOPI}C,j.i n%tu'lgésfa; ggtrtglgi s,5é<ft4i8c;n3%2f) a?ingnrget]net lsiylé’ecém ALG, for
r
example, a partial section {including an ocobjective optical
system, a photodetection element, and the like) excliuding the
light source is movable by an alignment system stage device
160, in order to move the detection area within the
20 predetermined plane.

As is shown in FIG. 1, alignment system stage device 160
includes a frame FR that is arranged separately from body BD
vibrationwise, a platform BS that is arranged in a non-contact
manner on the lower surface side of frame FR, an alignment

25 system stage AST that supports alignment sysiem ALG and moves
within the XY plane taking the lower surface of platform BS
as a movement reference surface.

Although not shown in the drawing, frame FR is suppcerted

at its four corner portions by a plurality of {e.g. four)



10Al i gnnment system ALG descri bed above is an alignnment system (a mark
detection system based on an off-axis nethod that has a detection
area whose position is independently variable within a predeterm ned
pl ane (the XY plane) perpendicular to optical axis AX of projection
optical system 15 PL. At |east a partial section of alignnment system
ALG for exanple, a partial section (incpgding an objective optical
system a photodetection elenent, and the |ike) excluding the |ight
source is novable by an alignment system stage device 160, in order
to nove the dEVERPForrodERswEEhi ¥ (FFe22bl predetidasenéer ;i bass plate) .

As is shown ip FIG_ 1, alignnment st em st age.devi ce 160 includes a
frams PR {hat PSR rRahg e Reperat by o BOd; "80 crBPaLy drdk e when
apl at f or MBSt hat g 5&d rapgedhdani GORLRE! (FRADLE0Prd hg) | ORI SIS ALne
side of frame FR, an alignnment 25 system stage AST that supports

al i gnment sysFRnh#d Glendeompnasy W-khiapel heeXYampl @le irakinig riheel onen

surface of platform BS as a noverment reference surface.
Al t hough riot BheWrCH¥Pn hwidr &M Ag, avpadedFR i s supported at its four

ti b lurality of (e.g..f 20 t col ,

Cot o b s Toor” Mttt bd U bate S )4 bt pssRRERE neg RSl 19
nber havi h i f he.-Z di i

Crator o n o Ogudtpe M d T ReTDEDy o BhEdh, a8 €l R O

nmechani cal interdfms.ease hdmbs phej esiéPbutfadcePUche avoidrdon the -2
Platform BS is conposed of a pl ate-shaped nenber having a roughly

U- shape when gidsedHatomashbeer dipeesson o aflert tidsFEGatBess anelcdrass
the | ower. surface (the surface on the -Z side) that has been
processed%o YHaf Hi@d f | Bipesyh&forBssupported in a suspended state by

frame ¥R via a plurality of (e.g. three) vibration isolation
mechanisms 162. Vibration isolation mechanism 162 includes,
for example, a support device that has a piston and a cylinder
and supports the self weight of platform BS by utilizing the
15 pressure of gas in a gas room formed between the piston and
the cylinder, and a voice cecill motor that drives the piston
of the support device. Since platform BS also has a roughly
U-shape similar to frame FR, mechanical interference with
projection unit PU is avoided.
20 FIG. 3 shows a state of alignment system stage device
160 when viewed from the ~Z direction. As is shown in FIG.
3, alignment system stage AST includes a movable stage 42 that
can move along a rail RL arranged in a U-shape on the lower
surface (the surface on the -Z side) of platform BS, and a
25 Y stage 40 that can move in the Y-axis direction with respect
to movable stage 42.
Movable stage 42 has a rectangular shape in a planar view
(when viewed from below), and on its upper surface (the surface

on the side of depth of the page surface of FIG. 3), a drive



10 very high. PlatformBS is supported in a suspended state by frane
FR via a plurality of (e.g. three) vibration isolation nmechanisns

162. Vibration isolation nmechanism 162 includes, for exanple, a
support device that has a piston and a cylinder and supports the self
wei ght of platformBS by utilizing the 15 pressure of gas in a gas
room fornmed between the piston and the Célinder, and a voi ce coi

notor that drives the piston of the supp Ft device. Since pl at f or m BS
al so has a roughly U-shape simlar to frane FR, nechanica

interference wekbhibhojoetidOBhoRhtinRdd S3avakdedo POF] &) t3ha3hDWengaged
state of alignnent system stage device 160 when viewed fromthe -Z
direction. Aswishshaoih RIn iE @rra3ngatii grinentosysiem s¢@gieorASD, i molraldks
a novabl e stage 42 that can nove along a rail RL arranged in a
U-shape on t hetpgfRet? seit devy iRt veerf 4B oK $hee -andj -3t speat P6rm

BS, and a 25 Y_stage. 40 that _can nove_in_the, Y-axis_djirection w.th
Pospect to mobEntaoErdnaty 26 VhiT Rt Repifisy BlesfhLeeas (A etlihene
rectangul ay shapgiiflea planar view (when viewed frombelow) , and on
its upper surface (the surface on the side of depth of the page
surface of FIG 3),Yatdgev® iRirisestHlongthd nodxsdhown baiFb&Y Binear
refer to FIG 4) that is engaged with rail RL is arranged. Due to
drive secti onmoboreoildl enst BféZ A¥hdgh hovbudretaveenrt pie Yrxdisdet apels
while maintaining the attitude

the -Y side o rojection unit P
within the 5 %gp"}rﬁ&m that arey d5Fet A0S 1GFEVeRNBY TRy (HE FoRkiEe

by a pair of l.i.nea Y, , i Lhcl.ude LI

Y-axi s statorgngf% a%dg%g%r ?’ﬁa{ng%?}g@isfg t% t H?P%ggrﬁgaurl gggkf?ﬁﬁeal
surface ot hgirdcsidie)nofindiovahle Ethage 143, auk BayLi & Be 1-endid e aed
10 direction in the Y-axis direction, and a pair of Y-axis novers 54A
and 54B that atk dnkedi dhatt end pordd de an thd pdrisiagte candhan-Enstide

portion on the +X side of Y stage 40. Incidentally, as Y_linear
notors YLML afdd vEVERd @FRePRAIT BRAvI Rceednettegset i néariashbr l b

a noving CO"aé*P%ﬂﬂé% a&o%BEgrYﬂQYeﬂﬁiYLM2, either of a moving magaet

type linear motor or a moving coil type linear motor may be
15 employed.

Incidentally, within ¥ linear motor YIMl (or YLM2), a
voice ceil motor that makes a drive force in the X-axis
direction operate to Y stage 40 is alsc arranged, and it is
possible to finely drive Y stage 40 in the X-axis direction.

20 Further, bymaking the drive forces along the Y-axis of ¥ linear
motors YLM1 and YLM2 different, it becomes possible to rotate
and drive Y stage 40 in the 6z direction.

Alignment system ALG includes an optical system
containing an objective lens and the like, and an imaging

25 device (e.g. CCD), andthe like., Apiping inwhich ligquid flows
is arranged on the periphery of a CCD that constitutes part
of alignment system ALG, and the CCPb is liquid-cocled by the
liquid flowing in the piping. With this arrangement, the CCD

can be placed close to the optical system containing the



15 enpl oyed. Incidentally, within Y linear notor YLML (or
YLM2) , a voice coil motor that nakes a drive force in the X-axis
direction operate to Y stage 40 is also arranged, and it is possible
to finely drive Y stage 40 in the X-axis direction. 20 Further, by
maki ng the drive forces along the Y-axis of Y linear notors YLML and
YLM2 different, it becones possible to rétate and drive Y stage 40 in
the Oz direction. Al i gnnent system ALG i ncl udes an opti cal

system cont ai B%%%c@ﬂv@bi&% 448y 18RS 1a0d , t D81 bh Keeq @k afhd MRYIENG £25
device (e. g. ) , and the like. Apiping in which liquid flows is

arranged on theéipenephesysiodm &IGCD rhatd€onstlv,uttes paghtokoaktgnegnt

system ALG and the CCD is |i%lﬁi d-cooled by the liquid flowing in the

pi ping. Wth ghignmeprbrjerhem ALEhés GO ewvyedelpl attanngrdssysgerhstage

optical syste ontaining the 22 objectjve lens and the |ike, which

reduces the S%g ¥ at§ geé&/?ﬂ‘@ﬁ#aﬁ(ith? et PYSERE PrgAE 3nd

source of @l i GBARDL: S $PRR Ailes 1 NP KEd Y 131EONTENL AYSLGTS' AGE
i de an

AST and is arranged out he ali gnment syst ém st age

connected by preopit dalvehithen 04 nbelimked tRekdes) Futya A Peesem L
invention is not limted thereto, but a relay optical system

cont ai ni ng a avs¥en camdatihangi keithetr andhdei i skalibam framsnies bilgham
source arranged outside to the optical systemof alignnent system ALG

may al so be uSEU B tRERT SRUIRS AFFERABAIOWECETALe SPrdcadeprsian

by vari ous nethods. u . r | e, __a sepnsor, that_
detects a di f%?a%f%%ﬁ%rghtssgﬁsﬁ%f“ ?ggggggr%f%%r%% uzfl%dgnngﬁf&ﬁ%lfksasdue
to irradiafi ol Mnmetohsi@rin hager obgam sByYs M B P& 2ABLAY Rt hods can
Further, the cooling method of the CCDis not linmted to the

| i qui d- cool i nglddbeuised r - Cool axegnpiey alssmsbe &g dgedcts a diffracted
I ncidental |y, although not shown in the drawings such as FIG 3, on
the | ower suriddils thefelsgenggasegry RéigpuenEaR Iy dowdlsl briddprt 4m

?ﬁn?r Zr 1St ggg f’%% ﬁv%&)ggg%aﬁy {s?eroﬁae%%t ljngi’;llalrg%n‘ggr gm;g g}%]d .as E‘%rg{iieg,mth%
cooling method of the CCD is not limited to the liguid-cooling
15 but air-cooling may also be employed.

Incidentally, although not shown in the drawings such
as FIG. 3, on the lower surfaces {the surfaces on the -Z side)
of movable stage 42 and Y stage 40, various types of optical
members {such as a prism, a mirror, and the like), which

20 constitute an alignment-system interferometer system 69
{refer to FIG. 4) used to detect the position (positional
information) of alignment system ALG within the XY plane, are
placed,

Interferometer system 69 in the embodiment employs a

25 double-pass method, and is to measure positional information
in the X-axis and Y-axis directions and rotational information
in the 6x, Oy and 8z directions of alignment system stage AST

(i.e. alignment system ALG).

Incidentally, in the embodiment, platform BS is



20 constitute an alignment-systeminterferoneter system69 (refer to
FIG 4) used to detect the position (positional information) of
alignment system ALG within the Xl plane, are placed. Interferoneter
system 69 in the enbodi nent enpl oys a 25 doubl e-pass nmethod, and is
to measure positional information in the X-axis and Y-axis directions
and rotational information in the Ox, Oy_and Oz directions of

al i gnnent system stage AST (i.e. ali gnmeﬁ system ALG . Incidentally,
in the enbodinment, platformBS is 23 supported by frame FR via

vi bration i sokappots@anksiS rk6@ia Rubrht 2R R 1MRY oBemd Rstal dn2d1 g9,
a floor surface (or a base plate or the like) via vibration isolation

mechani sns 16RBuhnfir phatFomayBBenays ool yederf ex€tlodn fumim-eFRor a base
Further, in the 5 enbodi nent, alignnment system ALG and stage device
160 are arrang2@tacd FafelFiR) Bhe Yibasid cdaseo theren Brpbantens 162 and

apparatus 100 he nfiguration Ln i.ch _projection unit PU,is
supported in %fgﬁgé)lé%a)fe‘sg g at°8§9<ﬁ gﬁ #:&%\c’g&o tfgafﬂjﬁegérﬁi %Ufr&g‘r‘?ﬁ’aénitshe
descri bed arbigsqiddit SRR rer?! SYITBAL ABY SIEM A3l GANdShBEE
device 160 may al slo be supgl(gjrtéecrll1 i r?ga suspended state int egrea ?g \%r?h
proj ection unatrfhbedrmtafigmerER] mytstambAl G aadhstragexsiei e applrimys
al so be arranged at a neasurenent frame that is supported in a
suspended st at@0 Hyag Hergregan Flgavre tilpde pe ndeith iy imatpcs) aottoRUuL$ t

PU. Moreover, at |east ,15 part of alignnment-systeminterferoneter
syst em 69 nayS‘b%p%ﬁ%%d@datsdﬁmﬁléire%V\f ?ltealwilﬁffnﬁ?ﬁp%%%f??ni?}}ﬁ_@a&fl Y e

measurenent framgs goscripdd) b iswoésg:%ﬁgﬁggoaﬂﬁgnﬁea%r ggggenggﬁe

is equi pped wth: an exposure stationt n éxposure z

whi ch 20 1che gxPpesuye SO Nad MaSysl ehbdasiiidled daho¥esd shetRleddditht e
waf er stages WST1 and WST2 are alternately carried, and perforns

exposure of almfefarallin wiithl pprohattben irght PUL oF aalpromimectti opsbah i Al
system PL; a first neasurenent station_that has a first neasurenent
zone in whi clP*heS %495 199Td 55Ut éRetY cobFdi Fmutier ranged at a measurement

frame that is supported in a suspended state by the main frame
independently irom projection unit PU. Moreover, at least
15 part of alignment-system interferometer system 69 may be
arranged together with alignment system ALG at the measurement
frame.
In the embodiment, exposure apparatus 100 is equipped
with: an exposure station that has an exposure zone in which
20 the exposure coordinate systemdescribed above is set andwafer
stages WST1 and WST2 are alternately carried, and performs
exposure of a wafer with illumination light IL via projection
optical system PL; a first measurement station that has a first
measurement zone in which the first measurement coordinate
25 system described above is set and wafer stage WST1 is placed,
and performs detection of alignment marks on wafer W1l and the
fiducial marks of wafer stage WST1 by alignment system ALG:
and a second measurement station that has a second measurement

zone in which the second measurement coordinate system



25 system descri bed above is set and wafer stage WST1 is placed, and
perforns detection of alignnent marks on wafer WL and the fiduci al

mar ks of wafer stage WST1 by alignnment system ALG and a second
measurenent station that has a second neasurenent zone in which the
second neasurenent coordi nate system 24 described above is set and
waf er stage WST2 is placed, and perfornmszgdetection of alignnment marks
on wafer W2 and the fiducial marks of wafer stage WST2 by alignnent
system ALG Positional information of wafer stage WST1 in the first 5

measur enent cOVFEH AT APFicerhsi §ehedldreal ey SHRde FET8ndfepsaoed arind
16 in the first_peasur nt_.zone,. and positional infornati of fer
Stage VBTL | PTHE BbGEUTE 280 Enat s9RYEt el S-imss APEa 2 e Che

i nterferomet ef 5346 ANChal@ sl Bt PO EXRQSLCHEP Yy %rlQLg‘ﬁme%rt shap6n VR EL
is noved between the first 10 neasurenent zone ‘and t'he expoSure zone
by stage dri veosystemll2dhfoPaskctbanar wafer netdqgen wefriwahethet aApestNET2

in the second neasurenment coordinate systemis neasured by
i nterferorfet arer P erRtigoppditrtssyshdnnenyarenend rohstenfrironeters

iti | i ,of fer st W5T2 in th di nat
15 systom i 5 S dib B (HEeREP bt er e S nd o08 | ROPNBOBKPORIR
zone, and walgi:5tags T2 |,Sc0pVed, DEBAN 18 SCLORd IPASLEGIEN. .

zone and the exposure zoné by stage ive sy m he” exposure

station, not Heterdis @RARSYEE HPLHBT SR thils 26 S8d 1¥ i fhnkGeidure
exposure operation, detection of reticle marks and the fiducial marks

of the waf er mtragesrgy wafeet sthege al$hnentmaiest detfveen Shewh)rswhi ch
is disclgsed in, for
10 measurement zone and the exposure zone by stage drive system
124, Positionzl information of wafer stage WST2 in the second
measurement coordinate system is measured by interferometers
28 and 18 in the second measurement zone, and positional
information of wafer stage WST2 in the exposure coordinate
15 systemis measuredby interferometers 26 and 18 in the exposure
zone, and wafer stage WSTZ2 is moved between the second
measurement zone and the exposure zone by stage drive system
124,
In the expesure station, not only an exposure operation
20 but also, prior to the exposure operation, detection of reticle
marks and the fiducial marks of the wafer stages by a reticle
alignment system (not shown), which is disclosed in, for
example, Kokai (Japanese Unexamined Patent Application
Publication) No. 07-176468 (the corresponding U.S. Patent
25 5,646,413), is performed. Based on the detection result (the
positional relation between a projection position of the
reticlemarks and the fiducial marks in the exposure coordinate

system) and the detection result of alignment system ALG, main

contreller 50 moves the wafer stage in the exposure zone. 1In



exanpl e, Kokai (Japanese Unexam ned Patent Application Publication)
No. 07-176468 (the corresponding U S. Patent 25 5, 646,413), is
performed. Based on the detection result (the positional relation

bet ween a projection position of the reticle marks and the fiduci al
marks in the exposure coordinate system) and the detection result of
al i gnment system ALG main controller 50 noves the wafer stage in the
exposure zone. In 25 each of the first ahd second measur enent
stations, not only a neasurenent operation (including the mark

detection desggibes: ahve) rhut 2 @k s dRRONRY sQ el &1 e nhenvRf 651
stage and unl oading of a wafer on the wafer stage (wafer exchange) éy

are perf or neda ateasymradate rapared ipasi(t hobudndg hend itk aetsecand

measur enent zone. Incidentally, the |oading position and the
unl oadi ng posf¢seniher akere headur bpeAraddne afay Wed eddethe Wader stage

different, or the |l.oadj.,n sition and/qQr th nl oadi n osition

dol does ot MEYe 5 BES: OF 7 SRR T10% ek HPGRENT aeha vaTer oxchzRge)
exposur e 250n_eaf@chgékdﬁﬁn@e&%vce%eg&eaéﬁerﬂn%,ﬁéﬁ{g‘%sittqo'i' G, 18 @t Lhe,
waf er stage in the exposure operation and t etection operation o

the fiducial gecdsd meagui-bReht IAdneandl S€L@AEE ATEASUEREBIHNaBORCSosition
respectively include novenent areas 15 B and A of the wafer stage in

t he det ecti onapertat ivgnl widine paki ghoenin neadls e ureeehi dachal mamrides
(which also includes a wafer exchange operation, in the enbadi nent).
In the enbodiB@ift £ PR iEeIentnecy- BRe sIRFRG RAFLTERE dRal AL ofhe he

exposur & zone,| £, £a4al 1 khe wdiR ol Lhe mRyenentares 29 Lagnd
al so the widths of tie First an econd measurement” zones ar e
respectivel vy ol rdiedihe onedt hs of novenment areas B and A Further,
t he exposure zone (novenent area L) and the first neasurenent zone

(novenent area B), Thre thposxposaume ionkudes a movement area I (refer to
FIG. 10) of the wafer stage in the exposure operation and the
detection operation of the fiducial marks, and the first and
second measurement zones respectively include movement areas

15 B and A of the wafer stage in the detection operation of the
alignment marks and the fiducial marks (which alsc includes
a wafer exchange operation, in the embodiment). In the
embodiment, in at least the Y-axis direction, the width of
the exposure zone is equal to the width of the movement area

20 L and also the widths of the first and second measurement zones
are respectively equal to the widths of movement areas B and
A. Further, the exposure zone (movement area L) and the first
measurement zone {(movement area B), or the exposure zone
(movement area L) and the second measurement zone (movement

25 area A) may partially overlap in the Y-axis direction, but
in the embodiment, the exposure zone and the first and second
measurement zones are set within the XY plane without
overlapping.

FIG. 4 shows a block diagram of a main configuration of



(nmovenent area L) and the second nmeasurenent zone (novenment 25 area
A) may partially overlap in the Y-axis direction, but in the

enbodi nent, the exposure zone and the first and second neasurenent
zones are set within the XY plane wthout overlapping. FIG 4 shows a
bl ock di agram of amain configuration of 26 the control systemin
exposure apparatus 100 of the enbodi nent. The control systemin FIG
4 includes a so-called mcroconputer (or2@orkstation) that is
conposed of a CPU (Central Processing Unit) , an ROM (Read Only

Mermory) , an %Mc%%%'}g MGEEST Ye2 ngawt:@_g 1obk& ADd, |8 aiRe
ErpiateT By SERarYhe q pafRtfty

configured of main con rns ovérall” contro

entire appara@Hécontrolsﬁ&@énlﬁFﬁér@iﬁ%ld&é§@§§L8919@§&&Ekeeoﬂﬁﬁﬂﬁr
waf er stage WST1 and wafer stage WST2 in exposure apparatus 100 w

be described i(ordetXistatieheritiatgis cokp6Sed X & CrY. (d:mﬁﬂm?abbyssﬂxﬂ;
al t hough control of rg%gectlve sections is perforned by main
controller 50Vnthbr @8RIM pReoA Or!égal‘ﬁemq:rg/ t-hen BMt Femdercpresolleneiy )

b tted t d J t ft
dosor i che Fp s LEenaend T et Ory gt ihr ot e '%%@'t%%&ifat%"i
100 1 nol udi ngcthe SEERLLEl AR B1QCERSE0Y, operald A Liagkosedsi N

for exanple, the Patent No. 6 7 and the
Next, a parallel processmng'operatmont;szng'wafer‘stage

WST1 and wafer stage WST2 in exposure apparatus 100 will be
described in detail, referring to FIGS. 5A to 9. 1Incidentally,

1¢ although control of respective sections is performed by main
controller 50, the description regarding the control except
for the necessary parts will be omitted in order to avoid
complication of the description. Further, a basic control
operation of exposure apparatus 100 including the parallel

15 processing operation is disclosed in, for example, the U.S.
Patent No. 6,341,007 and the like.

Further, the relation between a coordinate system of
alignment-system interferometer 62 that measures the position
of alignment system ALG and a coordinate system of

20 interferometer system 118 that measures the positions of wafer
stages WST1 and WST2 is measured beforehand using the fiducial
marks or the like on the wafer stages. In the embodiment, for
example, the position of alignment system ALG is set at a
reference position of the coordinate system of interferometer

25 system 926, and detection of the fiducial marks of the wafer
stage by alignment system ALG is performed. Then, based on
positional information of the fiducial marks within the
detection area obtained by alignment system ALG and the

positions of alignment system ALG and the wafer stage obtained



Further, the relation between a coordi nate system of alignnment-system
interferoneter 69 that neasures the position of alignnment system ALG
and a coordinate systemof 20 interferoneter system 118 that neasures
the positions of wafer stages WST1 and WST2 i s neasured beforehand
using the fiducial marks or the |like on the wafer stages. In the
enbodi ment, for exanple, the position of2alignnment system ALG is set
at a reference position of the coordinate systemof interferoneter 25
system 96, and detection of the fiducial marks of the wafer stage by

al i gnment  sysPEM AR FEPETGT redLemfeR? Badet On Hsirisdidprns of

information o i j_al i thin the ti.0 rea obt al ned

by al i gnnment é%?lﬁrﬂ%%{é@gﬁgmﬁé%@ﬁ %F%n"’sago}err g?%g%r?etn? h%y%%néemwgifg %ﬁ%
the vafer stagerobtpbhedntd? dyaldend:ar QU8 &k 23)XS4 8B nE % RN 1k 8nark
the positions of alignnent system ALG and”the wafer stage at the tine
when t he det ectinaideritierotdfe rakogiue nhegystiemodl €F ahd ddteddiductatter
mark coincide (in other words, the position of the detection center 5
of al i gnment @%s@%ﬁﬁ?@ﬁ?ﬁrﬁMﬁ?@mcaéﬁdPﬁathes?%@ﬁﬁﬁ&ﬁtq PYSteBr 0fret er

tem 118 bt ai ned. Wth_thi tjon, t tion betwes
system 115) of s, BLaNed LD Lhis gneration, Lo pelption betueen
system of intgnd %re%%%ti%h SyYSE&m 148 ééoxdﬁrgﬂ”é: %?gir:?ﬁlhﬁé ihﬁer%gfometegg

rel ati on between the coordinate 10 system eroneter system
and the firstsyeesueanent aoedbnat 8z 8¥ HyePeaf of Niredd Rt es 2fstadd
16, and the relation between the coordinate system of interferoneter
system 69 andliheéssdeyhimeds tertehs, tborgiladtendyedtwesndfhe coordinate
interferorseters 28 and.18 are determned. In the enbodi nent, 15 based
on the déter nF¥FT Sfat PRSI IME S EYREF 2t 4ndetit iHeFtapsiaurement

(i ncluding al ‘Ew Sh é,q%gla% and.1.h engnt,_val ues th
interferoneter Sys &he % “an fS, g.?l g%ﬁ?ééglss{%maﬁéG&ghdaﬁ e waf er
stage are noVeshd ik SRAGEIRAGUELARERbo S B4 00 LA FASHLENBRL 0RONE)
and detection of alignment marks on 20 the wafer is perfornmed. FIG
5A shows a stsy®temheir® zand &hiegaaenhd opes stramer(t ecdoeddestei bedtem of
detail later on) of a wafer on wafer stage
interferometers 28 and 18 are determined. In the embodiment,
15 Dbased on the determined relations, the shot map data described
above (including alignment shot data), and the measurement
values of interferometer systems 69 and 118, alignment system
ALG and the wafer stage are moved in each measurement station
(each measurement zone) and detection of alignment marks on
20 the wafer is performed.
FIG. 5A shows a state where an alignment operation (to
be described in detail later on) of a wafer on wafer stage
WST2 has ended and an exposure operation to a wafer on wafer
stage WST1 is being performed. When performing the exposure
25 operation, the position of wafer stage WST1 is measured by
X interferometer 26 and Y interferometer 16, and the position
of wafer stage WSTZ is measured by X interferometer 28 and

Y interferometer 18.

When the exposure operation to the wafer on wafer stage



W5T2 has ended and an exposure operation to a wafer on wafer stage
WST1 i s being perfornmed. Wien perform ng the exposure 25 operation,
the position of wafer stage WST1 is neasured by X interferoneter 26
and Y interferometer 16, and the position of wafer stage WST2 is
measured by X interferoneter 28 and Y interferoneter 18. \Wen the
exposure operation to the wafer on wafer gtage 28 WET1 ends, from
this state, wafer stage WST1 nobves to thé®+Y direction and wafer
stage WST2 noves to the +Y direction. That is, wafer stage WST1 noves

fromthe exporsre &idd,| Thoft BRiEXPROHY, ewaeBe)siyd W8TLi kistes to the +Y
measurenent station (the first 5 neasurenent zone) , and wafer stage
WET2 noves frohretieloreoddafsassitanesT 8 matviesrtq the +¥etiorattion. That

measurenent zone) to the exposure statiogon. Incidentally, wafer stage
WET2 nay al solFovEater tHe A Wit POSESWAFSR St RRBPE S Eftéidophétie

exposur e oper glen, A0 dund 01 thiS £§838 nalsl ALELTEIAMRYST YoRY H0%
5 measurement zone), and wafer stage WST2 moves from the second
measurement station (the second measurement zone) to the
exposure station. Incidentally, wafer stage WST2 may also
move to the vicinity of wafer stage WSTL1 before the exposure
operation ends.
10 In this case, an interferometer used for position
measurement related to the X-direction of wafer stage WST1L
is switched from X interferometer 26 to X interferometer 24
according to movement of wafer stage WST1, and in the case
where both the measurement axes of X interferometers 26 and
15 24 become out of wafer stage WST1 in the middle of the movement,
the X position of wafer stage WST1 may also be measured using,
for example, an encoder or the like. Further, an
interferometer used for position measurement in the
X~direction of wafer stage WST2 is switched from X
20 interferometer 28 to X interfercmeter 26 according to movement
of wafer stage WST2, and in the case where both the measurement
axes of X interferometers 28 and 26 become out of wafer stage
WST2 in the middle of the movement, the position of wafer stage
WSTZ2 may also be measured using, for example, an encoder or
25 the like.
Then, in the first measurement station, when wafer stage
WST1 reaches the position shown in FIG. 5B, exchange of the
warer on wafer stage WST1 is performed via a wafer exchange

device (not shown). Hereinafter, a wafer that is newly loaded



measurenent related to the X-direction of wafer stage WST1 is
switched fromX interferoneter 26 to X interferoneter 24 according to
novenment of wafer stage WST1l, and in the case where both the

measur enent axes of X interferometers 26 and 15 24 becone out of

waf er stage WST1 in the m ddle of the novenent, the X position of

waf er stage WST1 may al so be nmeasured uspag, for exanple, an encoder
or the like. Further, an interferoneter used for position neasurenent
in the X-direction_of wafer stage WST2 is_swi tched from X 20

i nt er f er onet ePP 2R 1%r R GageeVPEE oifef8L s26a Er¥E Gdihdgoeo L roRAifiEie oo as
waf er stage WST2 in the case where both the asurenent axes of
X int erferone‘f’%f%rgvgganaﬁefgwgéisml%u h%fe%qsgesggﬁz*on’mni % he
m ddl e of the,gpye F L f s I - T2 SR8
measur ed usi n%, fog&g%arr%{%lpgﬁbg%?{)s erl%%fe%j? 1"2%I%il\lc<l)\§.I;r ﬂo?l’ﬁ%ﬁ&
in the first mAeagureneticst apt el Wiehewabry, shrgexYodir¢ eachasibhels
position shown in FIG 5B, exchange of the wafer on wafer stage W5T1
i s perforred vtarteddfasedese idirgdeteot ten (uestulshoWwrbhe mpjgkeiarakt erfen

waf er that is ne jéiloaded 29 on_wafer s agﬁ,V\STl in.this wafer |
exchange is r@Y¥et RS aS YREPR AW ARG Faker n 1rd deRpadtve since

station, when It .4 f f ) e T2 ] t_ . bel o

proj ection un&la%g%ﬂ %%r%é}%ﬁ %gn\ggSfe“fgga%gsyss’_ em%ﬁ?fcscfﬁékngérsgs%e%e
operation is Soséatachdaseposlrthes daleeiries LASthd HpokheenBfksian
a wafer by alignnment system ALG and the like. Incidentally, since
exposur e basethenlet st oyt aledczdaninet RoUL sheri drairt tteal.t he conventi onal

exposure is perforned in the_exposure station, the detailed
descriptitdh will béBieredalioPHPRhety ST dHifbMOVEPs FERM AL noreand
fromthe secand measur "%Q%tﬁ%%t%§2Fé§ ghe first neasuren$§%istat|on

e b L e

in parall el W TH The fovemsnt of

i's, during theperioditemnehen e tabt GRFBDL (ARREA4ON Q8 whhe . Wafiel:
on wafer stage W5T2 ends until when the wafer exchange 15 at wafer

stage WBT1 entks, dirigryrehie ppsteth Abénmiveas tfHeoomld gaeeandopeasty @es
position indicated by a dotted line in FIG 5A to a first neasurenent
posi tion i ndihs ¥afey oa wEredtdoe HEE2|anss Wit Fl ghep the aiwin ¢xehdnye
whi ch & he sdeteoti.on Atea of gkl AR SYSHEMALG, Lo 2R [EOM Pl
second measurement position indicated by a dotted line in FIG.
5A to a first measurement position indicated by a dashed-dotted
line in FIG. 6 (a position in which the detection area of
alignment system ALG is away from the projection center or
20 projection optical system PL to the +Y side) after passing
through the positions indicated by a dashed-dotted line in
FIG. 5A and FIG. 5B. Then, when the wafer exchange ends on
wafer stage WST1, as is shown in FIG. 6, wafer stage WST1 moves
to a location immediately below alignment system ALG.
25 In the first measurement station, as is shown in FIGS.
78 to 8E, movement of the detection area of alignment system
ALG in the Y-axis direction and movement of wafer stage WST1

in the ¥X-axis direction are performed, and detection of the

alignment marks on wafer Wl using alignment system ALG is



20 projection optical systemPL to the +Y side) after passing through
the positions indicated by a dashed-dotted line in FIG 5A and FIG
5B. Then, when the wafer exchange ends on wafer stage WST1, as is
shown in FIG 6, wafer stage WST1 noves to a |ocation i medi ately

bel ow al i gnnent system ALG. 25 In the first neasurenent station, as
is shown in FIGS. 7A to 8E, novenent of ghe detection area of
alignment system ALG in the Y-axis direction and novenent of wafer
stage WET1 in the X-axis direction are performed, and detection of
the al i gnment CABFk3 0P haf SrRedsi At ipmeaft %@sﬁéﬁv%@h@aﬂs@ on

d t Furth f the fid |
et Te A, B%?%?Sﬁfsae%ﬁ@ b%%lt%%%efarhﬁgﬁh%}# BRE 51 S S L rRa S

mer ks and theoti ghici a1 5 JRldes: héﬁnggﬁd £ 3r ERIDI, QlarRl BsCORLEQL! £X

50. Incidentally, in the 5 enbo nt, detection posi tiona
i nformati on o& mbéeyven &f inghiteniomklksMert 50M IImidenter1W is the
performed, and before carrying out the detection, search alignnment
usi ng searTh erbedesnt mutkedtion shopnyitbynal sofanedibor pEdelevest
of all, as is shown in FIG 7A, detection_of_a first 10
al i gnment mar kiilq??“%%ﬁ Peads gt Lo hhordrR TS Feri spechamged: eRe before
rel ati ve posi I be fe g T

&!—1 Jgﬂévﬂf# hcfn.P:I tiﬁee %%tgcgggn g&%uvﬁ nm%rh% YL\Sgt a arch

t he detection ar gnment” systéen Al ng wat er

WBT1 in the XaBXdsSndéhd e6dd N (PREedneint NBaPEasdl EMer¥aliies . of X
interferoneter 24 and Y interferometer 15 16 and al so noving

al i gnnent system stﬁgetﬁ@ﬂ'ailm tdrel ¥-showe i FEGL i70n daised iem the first
measur ement val ue of alignnment-systeminterferoneter system 69, and

sets ali &%mn%l%@m@mmﬁnrﬂ%lﬁh@w%wsn dtede ePnEreHRAL %W@ﬁ
ALG Alignnent, s S mALG out uts tge dghxec% Si g data o
al i gnment  mar K h“'“z% WFI'F’OSJt BT ERT & tés)rl ?%?Wé %%SFI%J?age
50. Thegp Qﬁ&%&&e&@@t?&ﬁ'atﬁe%“@f rl@l;ﬁlhbﬁ@ éi%tt\éﬁx%é h%ry%;:ﬁ{g
of the detection area of alignment system ZUG and al'i gnnentmar kM ,
t he measur emewd faml dtesy<0fiSTt @ nf ehenet ££5s 24 wart ibe, bhBedneastrenent
val ue of interferoneter system 69
measurement values of X interferometer 24 and Y interferometer
15 16 and also moving alignment system stage AST in the Y-axis
direction based on the measurement value of alignment-system
interferometer system 69, and sets alignment mark M1 within
the detection area of alignment system ALG. Alignment system
ALG outputs the detection signal {image data of alignment mark
20 Ml within the detection area) to main contreller 50.

Then, based on the positional relation between the
center of the detection area of alignment system ALG and
alignment mark M1, the measurement values cof interferometers
24 and 16, the measurement value of interferometer system 69

25 and the relation between the coordinate system of
interferometer system 69 and the first measurement coordinate
system of interferometers 24 and 16, positional information

of alignment mark M1 is detected.

When the detection of alignment mark M1 ends, as is shown



25 and the relation between the coordinate systemof interferoneter
system 69 and the first nmeasurenent coordi nate system of
interferonmeters 24 and 16, positional information of alignnment mark
Ni is detected. When the detection of alignment mark M ends, as is
shown 31 in FIG 7B, by noving wafer stage WST1 to the -X direction
and al so noving alignment system ALG to ghe +Y direction, a second
alignment mark M2 is set within the detection area of - alignnent
system ALG Incidentally, in FIGS. 7A to 8E, the 5 novenent direction
of wafer stagénvﬁ(i i 5B Méwvé@%vaéeﬁhﬁﬁég%rwm&ﬁdtthﬁe ~Fodérsation
direction of ali.g ent s ALG i s, i ndicat b abI

Then, simlar FE}d %éﬁo éflgcghéﬁnnd?nﬁo%\’sﬁe%g&; ﬁ?o?lﬁ%tl oﬁll(rgc ion, a

coor di nat e Vaéé%néf Tidriferd! !nQE'M 1TBLK: Mltfgk%lthleotﬁ@éeéw&{ IREL O

(a coordinate 10 val ue)” of second alignnment mar is detected. Wen
this detecti OQlE@hﬁiﬁenﬁSsyaS:@h(AM | Ntiidi@enfG 11y BRAVEDES WafzeroSBRPEthe
WET1 further to the -X direction and al so noving alignment system ALG
to the +Y i r@@vq‘ewt dirkgictdonldgnatar stack WI ¢ ssimdigiatisidnoy lkewhite
detection area of alignnent s%stem ALG Then, 15 when the detection

of positional 3FRFHr3t iG§ FY Bﬁ?ﬁlqﬂa?eé:%nu&f 6}1%IFIF%WIS Flr RLRmLS
ends, the proggg% o] %&eg%iﬁgur?ﬁ{'&f“ Al LIS tﬁ'}ahs'ﬁf 05%@&&9:90:1

of a next ali gnne |gnnenf rrar

FIGS. 7D and JEdp@y1WHﬂ Nid¥h BYEBBNY a 28c8Fa Wad ey whage WBTEiterthe
+X direction and novenent of alignnment system ALG to the +Y

direction, foatidnmednigmesrit Miar obdtandad fnfeimalignnentcoradkndbear e
set within the detection area of alignnent system ALG and det ecti on

of positildhal V#hidr R | Birqa @ééeémﬁaﬁem%}: it defEctegrk Yherpghis

carried out. .. .ction ends, as is shown in FIG. 7C, by moving wafer stage

WST1 further to the —-X direction and also moving allgnment
system ALG to the +Y direction, a third alignment mark M3 is
set within the detection area of alignment system ALG. Then,
15 when the detecticn of positional informaticn (a coordinate
value) of alignment mark M3 ends, the procedure proceeds to
detection of positional information of a next alignment mark,
a fourth alignment mark M4.
As is shown in FIGS. 7D and 7E, by performing movement
20 of wafer stage WSTLl to the +X direction and movement of
alignment system ALG to the +Y direction, fourth alignment
mark M4 and a £ifth alignment mark M5 are set within the
detection area of alignment system ALG and detection of
positional information (a coordinate value) of each mark is
25 carried out.
Then, when the detection of positional information of
mark M5 ends, the procedure proceeds todetection of positional
information of a sixth alignment mark M6. In this case, as

is shown in FIG. 7F, by moving only wafer stage WST1 to the



Then, when the detection of positional information of mark Mb ends,
the procedure proceeds to detection of positional information of a
sixth alignnment mark M6. In this case, as is shown in FIG 7F, by
noving only wafer stage WBT1 to the 32 X-direction with the position
of alignnment system ALG being fixed, alignment nmark M is set within
the detection area of alignnent system Agg and detection of
positional information (a coordinate value) of mark M6 is carried
out. S5After that, when detection of positional information of

al i gnment  mar K-8Breadson tHe pitbeeros et rioededd igoment exxgtom LG being

ositional informatian of t he subsequent alignnent marks, a seventh
Bt gnment. mar EXRPSa i R SR U WS

[ h inF 11
di'rect i on Qnd‘g??%%@%’o??ﬁ's%@ ot SRPERTRn g% BOFREL I PERHHE

al i gnnment  mar ka WOJ@@:Q’L&\EE ar.88t off kBirR f1beideteetian caea of

al i gnnment system ALG and detection of positional information (a

coor di nat é val ue) difturar kBady whed dB8teéstisar oF gebsditl onds Subegudnbhyg £
det ecti on of 03| tional information (a coordinate value) of a ninth

al i gnment mar RIMVBPERE FaTent'h %’P‘i’l@nrﬁ%}ﬂ PREFRANMED Heocea9S &8 eatectien
'S, as 1s Sho%dﬂ 5 1%§al 1%?(9 ma8tlon %_éf A n %éﬁ%mét%%%n\égg% I%é)rlgsh,e

-X direction an 14 OREvi ng al'i gnnen sys?

direction, 20aldwynti Jﬁén%mwﬂ%@r&l %%hwﬂibﬁrmtd%ﬁﬁtw@n

area of allgnrrent system AIG Then, finally, as’is shown in FIG 8E,
by novi ng waf &n tStizgea¥sTlad dst Iahowzx it Fecsi. ok andl absdoymmeiviigg wafer

al i gnnent system ALG to the +Y direction, an eleventh alignment mark
ML1 | ocat’™él stbAIRHBTAITq/the il ragitien 1d phFemopE ngga } ignmen tys Y 3 an

t he det ect f. al t t d
i or mat 1 o (ALEagt it VARGEF THh rEHEMTT Sttt od i Ve 2ty oot
finishing the,det86tdN L RS 99@5 bﬁfﬁ%é}{’c Qf,the ghevelng

al i gnnment marks.
detection of positional information {a coordinate value) of

marks M7 and MB is carried out,

15 Subsequently, detection of positional information (a
coordinate value) of a ninth alignment mark M9 and a tenth
alignment mark M10 is carried out. That is, as is shown in
FIGS. 8C and 8D, by moving wafer stage WSTL to the -X direction
and also moving alignment system ALG to the ~Y direction,

20 alignment marks M9 and M10 are set within the detection area
of alignment system ALG. Then, finally, as is shown in FIG.
8E, by moving wafer stage WST1l to the -X direction and also
moving alignment system ALG to the +Y direction, an eleventh
alignment mark M11 located substantially at the center of wafex

25 Wl is set within the detection area of alignment system ALG,
and positional information (a coordinate value) of mark M1l
is detected, thereby finishing the detection of positional
information of the eleven alignment marks.

Incidentally, in the embodiment, after detecting



Incidentally, in the enbodi nent, after detecting 33 positional
informati on of one alignment mark, the novenent of alignnent system
Al G and wafer stage WST1 for detecting the next alignnent mark is to
be started, but the novenment of alignment system ALG and/ or wafer
stage WST1 may also be 5 started at the tinme when the detection of
the alignment mark by alignnment system ALG ends. That is, the
movenent may be started without waiting Bdr the detection end of the
mar k positional information. Further, detection of the fiducial nmarks

of wafer stag %ﬁ#ﬁ%ﬁh{%QHo%yﬁkegﬁ@L&%%g é’l]%r@cer fl:?l%.nﬁgvem nt

ei ther before _ etection operatron _ evén al'i gnnen
marks or in the & dgheerad gameehemgt b0A PREEAtIQYe M1l FolrSdetecting
preferable to performthe detection in the order with which the

det ection ti nehefnetie aligmeen meakkssand bdestfdmhec,abuttatks becvenast

shortest, and in the enbodi nent 15 the detection of the fiducial
marks is to befpErkBmRnt sersre RHe and/ &k Medespetads I Tor mewealso be

oL STt e o o ANACEAL Y0 LATER, PR AR5

detected as i3 UeSCTi bov by

EGA ( Enhanceds{d 0b@)nnritg %ggﬂéx)l A RAdst hatrds dkscins %xﬁeﬁvenft%a%?ae

exanpl e, Kokai™ (Japanese xam ned Patent Application Publication

No. 61-044429s{4dte=d arirtéspandiadg ibgStoPatleditddNectd,cfB@naldy, thaimark
controller 50 perforns a statistical conputation by the |east-squares
met hod or thePPskelusihgrremgéeient i dghntasyl-t debectiren @ifi ghaehidpmirads

th di nate 25 I f th ' h dr t
Coor di nat e SyRTER) Tnd e (588GnBaT Al PhrEP T oPHEE O bE RbL DS

hESE A SR SR S DR L] bl Ak e
eleven alignment marks or in the middle of the detection
operation, but it 1s preferable to perform the detection in
the order with which the detection time of the alignment marks
and the fiducial marks becomes shortest, and in the embodiment

15 the detection of the fiducial marks is to be performed before
the detection operation of the alignment marks.

When the eleven alignment marks have been detected as
is described above, in the embodiment, by employing the EGA
(Enhanced Glcbal Alignment) method that is disclosed in, for

20 example, Kokai (Japanese Unexamined Patent Application
Publication) No. 61-044429 (the corresponding U.S. Patent No.
4,780,617), main controller 50 performs a statistical
computation by the least-squares method or the like using the
detection results of the alignment marks (the coordinate

25 wvalues of the marks in the second measurement coordinate
system) and the designed alignment information of shot areas,
and computes the array coordinates of all the shot areas to

which the exposure processing should be performed on wafer

Wi.



34 When the alignment operation ends as is described above, as
is shown in FIG 9, alignnent system ALG starts novenent toward the
second neasurenent position (the position indicated by a dotted |ine
in FIG 5A) in the second neasurenment 5 station. Further, wafer stage
WST1 starts novenment to the exposure station (to the |ocation

i mredi ately bel ow projection unit PU). Dyging this novenent, as an
interferonmeter that detects the X-position of wafer stage WSTL1,
interferoneter 26 succeeds interferoneter 24. Then, wafer 10 stage
WBT1 is carried inWen ekpeddoenshhtaperationxaringe ifsoleswrf idredsalagfes
WET2. Meanwhi | e, when_exposure to all the shot areas of wafer

W2 on wafer stage iBPYTedls TR tTe BAFOIGNE SYREPDMLGE ST tot BYESHEIR
starts nnvenegéwéfﬁtgﬁ%_Q%égnkp%ghgﬂfﬁgg%%2§?éf%f% g%%%f%b%ﬁ&gggdin

noves fromthe exposure station t i'on'’s

the second nmeasdeng b]ztaa&é%d Theninatid h68) RASIHd S8coddBe¥af SSmat
waf er stage WBT2 is exchanged via a wafer exchange devi ce (not

shown) . | ci detdtaldry, durthgri heafiewenerge OfSTMakérrstageviidi, @s tde

interferoneter that 20 detects the X-position of wafer stage W5T2,

i nt er f er onet FXPB R cdeds ant{épf ERentperbien THEedigtedy below

secondneasur ement sct.ati on,. tE@)ali nment eration of the wafer on
< & G n

waf er stage WBTY S5 starte g ati gt SsJSTERFALG hat” has
returned to the Secongh RS STBAEPLS icheO dddiadreds R FBrF2 age wsT1,

dashed-dotted line in FIG 2. This alignnment operation is perforne
simlarly to idteifcceditees 26hewdckadf| R erfedomeder Burt htten, Wwafee
exposure station, detection of the 35 systemis performed in

paral | el Wi t etgee vﬁﬁéri%ﬁ@rxgﬁgé in the exposure station in exchange for

wafer stage WST2.
Meanwhile, when exposure to all the shot areas of wafer
W2 on wafer stage WST2 ends in the exposure station, wafer
stage WSTZ starts movement to the —-Y direction and the —-X
15 direction, and moves from the exposure station to the position
shown in FIG. 9 in the second measurement station. Then, at
this position, the wafer on wafer stage WST2 is exchanged via
a wafer exchange device (not shown). Incidentally, during
the movement of wafer stage WSTZ2, as an interferometer that
20 detects the X-position of wafer stage WST2, interferometer
28 succeeds interferometer 26. Then in the second measurement
station, the alignment operation of the wafer on wafer stage
WST2 is started using alignment system ALG that has returned
to the second measurement position indicated by a
25 dashed-dotted line in FIG. 2. This alignment operation is
performed similarly to the procedures shown in FIGS. 73 to
8E.
Further, in the exposure station, detection of the

fiducial marks of wafer stage WSTLl by the reticle alignment



operation and/or the alignnment operation in the second nmeasurenent
station, and main controller 50 obtains positional information of the
fiducial marks (a coordinate 5 value of the fiducial mark in the
exposure coordi nate systemat the tine when the projection position
of the reticle mark and the fiducial mark coincide). Mreover, based
on this coordinate value of the fiducialsgark and the alignnment

result (the array coordi nates of the shot areas on wafer WL conput ed
10 in the EGA nethod, and the coordinate value of the fiducial mark)
in the secondSWesMr ehetRr SYASoAN PRE2ALEAYW HdbridiehatedsrorxEhangpot

areas on wafer WL_in the osure _coordi nate system are_ determ ned.
Then, by movi WREURN e S METE BASEHTBHC ( FRETR I ed 8 PGOnT
coor di nates, QXPOSHLEe 10 W8 ol ﬁéiﬁ'@&mx?]ﬁ:deLLétr ,5'0“%&:@3%%"%
because exposure based on a step-and-scan nethod simlar to the
conventi onal pxposigresl Sinferdmaried bf thée SELRse.all ke rdet akl efordinate
description will be omtted. After that, exposure to a predeterm ned
nunber of Swaferbug e@fgthaaf erurciad vaskl br )thesesposient icalordipetfos netem

by 20 repeated]| y . perform ng the parall el operations described above.
Next, the di fHEerdiR SHBPTRShet R BROSRbLeR SORGAPR 26 HF0 “6F LER Mark

embodi ment ang, 2 ot e ;)Cl%g?l ?§§Roégiﬁcg@%r ah%%e&@ggba%égﬁ?éx&o%ﬁi%

appar at us describ apanése nexam ne

Appl i cation RuddidiatdtenyaNoe ok0rHS309dc 280 ol e 404 £88RANGINAGAY. réBult
Patent No. 6,341,007) will be described using FIG 10 that shows

st age devi ce {80 eabycorsidingtes efpisusboapparat us Wdilkoi 1t benputed

enbodi nrent. and FIG 11 that shows_ a _stage device 150" that . .
constituttds tHe tEnFERt PBRAPI exdBt Fhe c3BrappaFatimlue of the fiducial

mark) in the second measurement station, the array coordinates
of the shot areas on wafer Wl in the exposure coordinate system
are determined. Then, by moving wafer stage WST1 based on the
determined array coordinates, exposure to wafer Wl is carried
15 out. Incidentally, because exposure based on a step—-and-scan
method similar to the conventional exposure is performed in
this case, the detailed description will be omitted.
After that, exposure to a predetermined number of wafers
{e.g. wafers in one lot) is seguentially performed by
20 repeatedly performing the parallel operations described
above.
Next, the different points between exposure apparatus
100 of the embodiment and a conventional exposure apparatus
{(e.g. the exposure apparatus described in Kokal (Japanese
25 Unexzamined Patent Application Publication) No. 10-163097 and
the corresponding U.S. Patent No. 6,341,007} will be described
using FIG. 10 that shows stage device 150 that constitutes
exposure apparatus 100 of the embodiment and FIG. 11 that shows

a stage device 150’ that constitutes the conventional exposure



FIG 10 shows stage device 150 that constitutes exposure apparatus
100 of the enbodinment. As is shown in FIG 10, wafer stage WST1

| ocated i nmedi ately below projection unit PU, that 5is, placed in

t he exposure station noves fromthe position of a reference sign
WST1' indicated by a dashed-two dotted |line to the position of a

ref erence sign WST1" indicated by a dashed-two dotted line, at a

maxi mum Therefore, in stage device 150, 3%he nmovenment area of wafer
stage WST1 needs to 10 be secured at a l|location inmediately bel ow
projection unitoPkh{yefer to area L in FIG 10). On the other hand,
si nce exposure apparatus 100 enpl oys the alignnment nmethod shown in
FIGS. 7A to BE desw@idhedl above,stwafetesi @gesWNEhad ocrdeitited 8fooxire
direction of projection unit PU, that is, placed in 15 the second
measur enent SRPPFOFLWHVEE adnt e iembrHanxnaxi fi5dif edowenin RdFediCedvaien

left right arrow A d alignnent.system ALG noves i.n the, Y-axi
direction i arceaed sy etk dotRca Y AR Low i ey n wei§ gL, that
novenent ea. of - i he. Y- axi jrecti.on r i ng.
T ot T P8 B S S e Blgop L 6 Rl ildeBro el b B0 15

of wafer stager\WWTlefdrddte ¥ignl FsUir echdDih byhas dhehbe-666 Uletked
(refer to area Ain FIG 10). Further, also when the alignnent is

performed at Walertsttagep¥8ili¢nasei o iradecabed dbigm WEIHedntnoaded thed
line in FIG 10), wafer stage WST1 noves only in the 25 X-axis

di rection i nd? GREEH}YR FPghred Iléfe aff GwiARE MR - t nEgYgiqre, in stage
measur enment station i_gnnent system A es i.n.th -axls

i rootion i ndt e B Bt P aaane Rl T e TN THarG Srastalsthaieus to
novenent jqr eg,dfsaaf,@lq stage1¥EIdi bR {Mfediirdis, deneqt benjduting 4he
alignment, the width that is 37 substantially the sane as the width
of wafer stage) WEEIfdém Hoher¥aaki $ndFrection. ophythasotisebehmet,ursdace
(refer to area Bin FIG 10% . Meanwhile, in stage device 150" that
constitutes t¥PBWEENIEREFBRAS Dhesaieyappr atignsaaingthod ghoyn in

t he novenent f f t age. WGT1 or WST2_t hat, sho be secured
i mredi atel y bkg[lr(%%?v &ﬁoj\ggcgﬁo%e FPBUARET Sy ¥t oh %tﬁqecgbjﬁggyg?‘éﬁ Y-
is the sanme ( er ' : ; : in ge.deyq

b FG 10, Hoever iReloh b8 PERsdlof e IETY i ot Hhesed
t wo- di mensi onald sadierd ke sakeganenstdyiwafivest age yWBRltherx W29 i s

performed, and accordingly, an area (refer to area A or B in FIG
11) that is substcntdnaliihgichbeddne aasefbe imveaenow &fda eadudlieghmendn
perform ng exposure needs to be secured on the -Y side and the -FY
si de of projé%%??ﬁ? ALG moves in the Y-axis direction indicated by an up
down arrow ARZ. Therefore, as the movement area of wafer stage
WSTZ2 in the Y-axis direction during the alignment, the width
20 that is substantially the same as the width of wafer stage
WST2 in the Y-axis direction only has to be secured (refer
to area A in FIG. 10). Further, also when the alignment is
performed at wafer stage WST1 (as is indicated by a dashed-two
dotted line in FIG. 10), wafer stage WST1l moves only in the
25 ¥-axis direction indicated by a right left arrow AR3 in the
first measurement station and alignment system ALG moves in
the Y-axis direction indicated by an up down arrow AR4.

Therefore, as the movement area of wafer stage WST1l in the

Y-axis direction during the alignment, the width that is



15 optical system PL. As is obvious when conparing FIGS. 10 and
11, area Ais narrower than area A and area B is narrower than area
B', and therefore the novenent areas of the stages in stage device
150 of the enbodi mrent can be smaller than those in conventional 20
stage device 150" . This nakes it possible to decrease the planar

di nensi on of base board 112 and shorten the stroke of Y-axis |inear
notors 82 to 85. In this manner, since downsizing of the stage device
can be realized in the enbodi nent, the footprint can be narrowed and
t her ef or e t hesgbsexpobatly dffarcamgs asahhbevtdbunsizeifer stageFUBThein
since the planar dinepsion of base board 112 can be decreased, the
sur f ace proceEEFnﬁ‘%ﬁl%xé;¥QﬁE%Q? PR3 YCHRS kP JoF FRFTHEEW (ERIRFghe area
preci sion, an% %ﬁ ﬁIgonﬁﬂquence, t he novenent of the stages can be
performed wit i'gh”accuriacy. 38 As is described above,

according to the enpadiviEnt, iR theghi astidnd ssecandmeasyt emBits the
zones (novenent areas B and A) of t%e first an second neasurenent

stations, fl i gonesht systleaxpbits appuedtusn shhenVraki6. dil, edid movevedte
noving the 5 wafer stage in the X-axis direction, and the mark

detecti on by &rfgneerifeLyistsdmor BS13 per Fof aredhaTrdraricr ¢ gerByedent
di stance of the fer st in_the Y-axis dir i on when . performn
the det ecti on BRI SHo ML EU REEdR BooD aPb T Y he RHGGatAEn P E oo
conpared wit hs%’?@etﬁ?ﬁﬁﬁ Qls FRY BgnoN| Yedd}e 1WRECEL 10 5 39%, él) as that
two-di nensionally with alignment system ALG being fixed an

perform ng thenmEgededecds 80 EIG.sitcenbhever zavadlert Hicadg@werenior
area of the wafer stage in the Y-axis direction required both when
perform A t WESBXpomads aadnerentyerdinemisignehéyderercttihenadagnpent by

reduced, the stage device_can be_downsjzed, 115 and the footprint can
be narrowed dﬁﬁggﬁéFéﬁﬁrESTﬂehﬁkﬁggaPe;%éﬁﬁﬁafﬁ§dcdﬁl @C&B%H§P?i3{ an

area (refer to area A’ or B’ in FIG. 11} that is substantially
the same as the movement area required when performing exposure
needs to be secured on the -Y side and the +Y side of projection
15 optical system PL.
As is obvious when comparing FIGS. 10 and 11, area A is
narrower than area A’ and area B is narrower than area B’,
and therefore the movement areas of the stages in stage device
150 of the embodiment can be smaller than those in conventional
20 stage device 150’. This makes it possible to decrease the
planar dimension of base board 112 and shorten the stroke of
Y-axis linear motors 82 to 85. In this manner, since
downsizing of the stage device can be realized in the
embodiment, the footprint can be narrowed and therefore the
25 exposure apparatus can be downsized.
Further, since the planar dimension of base board 112
can be decreased, the surface processing of base board 112
can be performed with high precision, and as a consequence,

the movement of the stages can be performed with high accuracy.



Furt her, because alignment system ALG and wafer stage WST1 (or WST2)
can be noved sinmultaneously, the novenent tine fromwhen a mark
subject to detection is detected until when 20 a next mark subject to
detection is detected (in particular, the novenent tinme required in
the case where these two marks are placed in a direction intersecting
the X-axis and Y-axis) can be shortened. 3dherefore, the tinme required
for the alignnment can be shortened and the throughput of all the 25
rocesses including the exposure process can be inproved. O, the |
Pnber of a1 gnen i iasEe PO oS R e ST B hor CHSGRBRABAL + i
increasing th | ¢ gnie t] i ( c
of the Wa? er g%ﬁ %le |W%%8V%%§op£?r%ﬁt§p?e§%{8gr |ngS t(%&ét@ h}gg%%b%ge%%re%t%[nd
stage device ApOos 3hé Sfardivair $leagadt NELs St &Bsh a8 dnkat ail RghMEess
two wafer stages WST1 and W5T2, and while the alignnment is being
perforned at snetewmfdiC ssapgevedxposbeceytaxipedfioemedontwitiie obhéng the
, and therefore the throughput of the exposure ar at us

waf er stage ! 2’5. : 2 apg !
can be i ngarov'éﬂ?eléo‘?ﬁ'ﬁéi‘ee&nv\ﬁ"ﬁ LRx i Se T6FtERPr o3RRI Ne Spafedaession

t hat incl udes WA  Fur t her cording.to the

embodi nent , a??h@olﬁg%qi%ﬁgaéf %%%ﬁriren% g Bt Ofl’mr%g i h%ré‘%%oroﬁ” EHECTFPERT
and second Neass SHENto Stdd QAT N sEXHOSIH S AP PAIALIUS 10Q -+ 98 Yy RES
10 alignment systemis to be used. Therefore, adjustnent For control)
of aberrati onpdefowemalhgnienicisiyst eas oehopoendaviEanobdezero in the
perfornmed, which is unlike the exposure apparatus in which alignnment
systens ALGL $PHiEtarecarpargedith the ¢assofandviegomdy the wafer

measur em?LrE)t Sé’ggéeogaotgilgggéigr?alﬂ}/lya%il:ﬁ as_l.rjl.%vnm;nelrlg system ALG being fixed

and performing the mark detection. Thus, since the size of
the movement area of the wafer stage in the Y-axis direction
required both when performing the exposure and when performing
the detection can be reduced, the stage device can be downsized,
15 and the footprint can be narrowed and therefore the exposure
apparatus can be downsized.
Further, because alignment system ALG and wafer stage
WST1 (or WST2) can be moved simultaneously, the movement time
from when a mark subject to detection is detected until when
20 a next mark subject to detection is detected (in particular,
the movement time regquired in the case where these two marks
are placed in a direction intersecting the X-axis and Y-axis)
can be shortened. Therefore,- the time required for the
alignment can be shortened and the throughput of all the
25 processes including the exposure process can be improved., Oz,
the number of alignment marks to be detected can be increased
without increasing the alignment time, and the alignment
(overlay) accuracy of the wafer can be improved.

Further, according to the embodiment, stage device 150



15 FIG 11. Accordingly, the tinme and | abor for the adjustnent

bet ween al i gnnment systens can be omtted, and al so the high precision
mar kK detection can be realized. Incidentally, in the

enbodi nent descri bed above, the case has been described where
novenent of wafer stage WST1 20 (WBT2) in the Y-axis direction is
made to be zero and only alignnment systefPALG is noved in the Y-axis
direction when perform ng the alignnent operation, but the present

invention is ngt, '*£H§“§§%§§”fyp g%ebagglg@fﬁ%est%gﬁl@ﬁTl Q@Bﬁsker

and al i gnnent system e °fove Y="8%18 &8

25 Also in thbﬁa§é§eWSTi‘&ar[@Wt 24SLanee Phe VRS BinnilA08 MBELng
(WBT2) in the Y-axis direction can be shorter than 1he conventlonal

case, and dowpsigongedfat hmeappdicat ssagap bepseatd zied pekrdoirhed, at othe
exanpl e, the movenment range of wafer stages WST1 and WIS2 in the

Y-axi s directPbheBiatRE Sanaig@an%rﬁ thgpefoxe §be t(htrr@eqhﬁve@énithe? gHpesure
narrower than_the conventional case.is set%Fg and_ al i gnnent

syst em ALG madPBRTAoVed S AEPYPEST s 8P ﬁﬁéﬁ‘ﬂb?@@ PhyY
the mark (s) &hataganial: e geleqhed,Bys00hyy "oyl NLddle spaber stage S

two-di nensionally Wwthin the novenent range 1n a state whe

al i gnnment system AlfGdthelr, XedcoAlisigi fotths @asiinh®, MaYeABAgh I ange
in the Y-axis direction of wafer stages WST1 and WST2 can be snal |l er
t han the convahidmmeilt das@erfveimgdntal gchi of ttee erioedi medt sdesudi bed

above, the 10 case has been descri bed where the sections of the
al i gnment syé?%ﬁﬁ?ﬁ&%ﬁﬁ f%ﬁatﬁﬁéslﬁﬁhFXEBE¥%% %ﬁR?@ﬁhH@d 188y weBhYt Pee

first and gsecond JEasNE/IRL, SLaLLogs SLRo Ghl0uenl SYsLelela0c o,

AST, but the present entton’is no |n1te

al i gnment sy sé&im +d10) @ﬂla%rtraelbhgﬁtw%@%r&ﬁg@érﬁ' §9séén§33089¥1%@ have
Further, in the present invention, the detection area of

allgnnent systerborer flrametip wbvehlmstmmﬂﬂkevmhe(mxpeGUKenappaﬂatus in
therefore, for exanple, all the optical stems constituting the

al i gnment sy stiEfiheblaBnenk Sbféﬁéasl%\hﬁ;low%%ﬁ?tar@faﬁ@m %@élhe first
syst ens COﬂStltéﬂl the al i gnment t.em ved int

Y-axis direct3on. EhEF D em?%%t %gpsofeﬁﬂgﬁgﬁﬁ?ﬁéFl o SwP ?Wn in

al i gnment sy sgm %tlagem?@-rdﬁqg“i%}; haResm fdhalh OPLLCAl #h TR%eS | B ment
detection area can be used

between allgnment systems can be omitted, and also the high
precision mark detection can be realized.
Incidentally, in the embodiment described above, the
case has been described where movement of wafer stage WSTL
20 {WST2) in the Y-axis direction is made to be zero and only
alignment system ALG is moved in the Y-axis direction when
performing the alignment operation, but the present invention
is not limited thereto, and both wafer stage WST1 (WST2) and
alignment system ALGmay also be moved in the ¥Y-axis direction.
25 Also in this case, the movement distance of wafer stage WSTI1
(WST2) in the Y-axis direction can be shorter than the
conventional case, and downsizing of the apparatus can be
realized. Further, for example, the movement range of wafer

stages WST1 and WTS2 in the Y-axis direction on the alignment



Incidentally, in the enbodi ment descri bed above, the case has been
descri bed where only one alignnent system stage 25 is arranged and
the alignnment system stage AST (novabl e stage 42) noves along the
rail, but the present invention is not limted thereto. For exanple,
as is shown in FIG 12, tw novabl e stages 42a and 42b (which ful fil
a function of X stages in this case) thaé can nove in the X-axis
direction are arranged 41 on the -FY si & and the -Y side of
projection unit PU respectively, and only Y stage 40 and al i gnnent
system ALG maybe&ctal thethold¥mant afane ngevbesr CAsh t3Ro¥evdhaiodS case
conposed of a robot armand the like. In this case, as is shown in
FIG 5 12, stasorst)5RAfandh528, (ERAalagdmbaB jyoifert REGYN:Y eamornetiain
can be arranged at each of nobvabl e stages 42a and 42b. Incidentally,
in the case wWhBf el & £ dHHiGhr 2PLEn 18N eFPIRS Y FhComprEIBAL FBAT
in which the |] our t hat nstiktu .t he_ali nt..systemis
respectively %%$§%53° cﬁ? ﬁﬁﬁe%glgﬁhgiﬁgéﬁﬁ% ?%F %HEQ% égaﬁF

proj ecti ons unifio R meryh drha 1ly ghtn SQWHEmBREnLRE ARldCah S¥3hed Rlere
the alignnment system are connected at the tinme when stage 40 is

nount ed on eaghigqimaroyabbeesRagess 422eand MM2b, 1rcanibezerpltyedovement
Further, as the Y linear notor, a noving-magnet type |inear notor can
be 15 enpl oyeteng@kim§hien¥oasbnsioercitiicon odr dgfer Itrrussk WiSAg aneérvsT2
carrying the Y-st not Ijmted to the

age. Furt her
ot gt e e D Gmagt e, toaht LR Lol Bt ARel B ol oyed i n
which only a StatorIn%fid%nltia@?a?g nHHtE’ﬁet odlilavgs d@ege%sd%ﬁg@eﬂ%ﬂen

the X-axis 20 direction is ar ged on the -Y side of projection unit

PU, and mivabt&sstagebé2n JesStagsedGhtied a8hegssetd oy HfehALE Bf@nent
integrally carried by a carrier device (not shown).

| nci dent al | y, sysistreagcept tiver ahé drimintt seystearstagedesteeesibantirst
FIG 12, as is ihomn in FIG 13, Y stages 40a 25 and 40b are arranged

at two novabl FSEEGEEIDEANFUIY FEEHECEF VAT ahHIHIMR: &VPGRTeTRATE
system ALG nBﬁ/S'P e/ rt'h%d %%ts%n%agé{rgﬁilzgc?ﬁ/ | GE n(qr{lOtliﬁﬁgg%) ‘{:%Q?%té,s and
e |l 1ke. y, 1 n bo

conposed of a robot arm a nci dent' a e’ ‘case

of FIG 12 anghd RBoCasa idfnneh®@ sysherdi 6ONHH O *hbON dHE ¥bh£ke 1B also

novabl e
15 Dbe moved. Further, in the present invention, the detection

area of the aligmment system only has to move in the Y-axis

direction, and therefore, for example, all the optical systems

constituting the alignment system are not be moved but only

part of the optical systems constituting the alignment system

20 may be moved in the Y-axis direction. Furthermore, instead
of or in combination with alignment system stage AST, a

mechanism that optically moves the detection area can be used.

Incidentally, in the embodiment described above, the

case has been described where only one alignment system stage

25 is arranged and the alignment system stage AST (movable stage

42) moves along the rail, but the present invention is not

limited theretc. For example, as is shown in FIG. 12, two

movable stages 42a and 42b (which fulfill a function of X stages

in this case) that canmove in the ¥-axis direction are arranged



42 st agesdonot novei nt heX-axis direction may al so be enpl oyed. From
such a viewpoint, stators 52A and 52B (5224' and 52B') of the Y
linear notors may be directly arranged at platform BS w t hout
arrangi ng the novabl e stages. As is described 5 above, the mechani sm
t hat noves the detection area of the alignnment systemin each of the
first and second neasurenent stations and_the mechani smthat noves
the alignnment system between the first ahl second measurement
stations are not limted to the configuration of the enbodi nent

descri bed aboyg, ¢Hd andsalk aid thar ¥ yConkk ouF abi ot dmbrbangpboyed.
I ncidental ly, in the enbodi ment descri bed above, the case has been

descri bed wherespéet joraf ectaroh ooyt Br stéger4) entd @il igpinecal sgyste MRt
and the detection area of alignment system ALGin the first and
second measurBRBRE AT 5ied PYsCREREST He¥i cand Setrit nERStrienepmposed

positions desckibed above) _ar | aced al.ong. the Y-axis, but the
present i nven?‘f‘ &r?goﬁoﬁr ?Wij'?cé% ?ﬁg‘? et (},n g]ﬁﬁs HEAet et %l%o"g? &8 BFc-
al i gnment s5ys{ eMALGHRY 584 Shd8 815 Bl anR0SAI PR AL ¥ 5:30aY f4Qp
the projection center of projection optical system20 PL in a

di rection thatan nieraecdgyddiatXeaxhsoandotdiel &-soddes That ahd, 42he
first and second neasurenent positions at which the detection area of
al i gnment sysireadRrgdlsl wetin gheheadershempdswdrondomiagurahbap is

stations may be nmade to differ fromthe, projection center of
proj ection optTREYed/steMBEIH ERLODS ﬁa‘i’%‘%"rﬂit&l@c fght source that

Inci dent al |y, o d e QIDOAL TN ARG LOEAoANQY EooBLLONMENY 23XShEM o

int erferpmat er syst em_ 9 1s to be use |n_ orae maas_ure pOS! |o_na
i nformatiign ofnd her alid@nnRat ta¥stemiddtof NeterEabnohnid porbimatden

wi th alignment-system
light source and the optical system of the alignment system
are connected at the time when Y stage 40 is mounted on each
of movable stages 42a and 42b, can be employed. Further, as
the ¥ linear motor, a moving-magnet type linear motor can be
15 employed, taking into consideration drag of the wiring when
carrying the Y-stage.
Further, not limited to the configuration in FIG. 12,
a configuration may also be employed in which only a stator
of a linear motor that drives movable stage 42 in the X-axis
20 direction is arranged on the -Y side of projection unit PU,
and movable stage 42, Y stage 40 and alignment system ALG are
integrally carried by a carrier device (not shown).
Incidentally, instead of the alignment system stage
device shown in FIG. 12, as is shown in FIG. 13, Y stages 40a
25 and 40b are arranged at two movable stages 42a and 42b
respectively, and only alignment system ALG may be carried
by a carrier device (not shown) that is composed of a robot

arm and the like. Incidentally, in both the case of FIG. 12

and the case of FIG, 13, a configuration in which the movable



43 interferoneter system 69, another neasurenent device (e.g. an
encoder or the like) may al so be used. Further, although positional
information of the reticle stage and the wafer stages are to be
measured using the interferoneter systemin 5 the enbodi nent

descri bed above, the present invention is not limted thereto, and
for exanple, an encoder systemthat detects a scale (a diffraction
gratin) arranged on the upper surface of 4¢he wafer stage may al so be
used. In this case, it is preferable to enploy a hybrid system
equipped wi t hsthged ol M EREGEATBLAL xSY2L S 3R0: | B n8RCOURS » S KRLEDYBRY
performcalibratron of the neasurenent result o t ReYericoder system
using the neasveRNBREL LSt dwefidid)e sicaterbesoneied syst@marFunthepr:)
position control of the stages nay be perforned swi tching the

i nt erferonet epfsylse emlamearhmobnredery Hesdemetslyoabeangsd adr plst Aigrm
both of them , Incidental ly, in the enbodi mrent descri bed above,
as i s shown i RSFYEFhout (Her auEdh 18eHBEN2RES cF FHERF whéfe lEhdenmr Ered
stage device i i ch waf er, st.ages T1 and T2.slide in_the Y-axis
direction 15 BARoyed™s BT L Rt 828Rt MPRTEntTon T S0 Hor FrmtE otis
thereto. For exaymhént &yBWiChhNghdryRe VRE &1 5ag8q deM SR mbBRkGRehént
di scl osed in Kohyo (publii shed Japanese transl ation of |nternational
Publ i cati on fstaPhbentarkppitscaicichahibla. +R280M&dds O tahe gpasphl etsoém
I nternational Publication No. 98/40791) and Kohyo (published Japanese
25 transl at i oheofesmtdrdilimitalarAubereati Baa s orenmnte it afgoniscatfongt
No. 2000-505958 (the, carrespopnding U S. Patent No,, 5,969,441), can

N 50" be_enpl b e dod e PR Fr e o Hh S Lt £ ks o ve.
the effecfy si gihat, t&&%&?%ﬁg%gﬁ%aﬁlﬁ%@é 1dyagi dentally,
an exposure apparatus 44 eduippedwth the switchirig type wafer
stage device does moiciRveallaybeiaquhgpetbod itV aeasbea@NBBbve, the
stations, which are enployed in the exposure apparatus of the

enbodi ment deszs¢ beak dbsve demrd livey bheequipparkaiadt ol yeoher of
measur enent statjon

projection optical system PL and the detection area of
alignment system ALG in the first and second measurement
15 stations (the first and second measurement positions
described above) are placed along the Y-axis, but the present
invention is not limited thereto, and the detection area of
alignment system ALG may also be set at a position that is
away from the projection center of projection optical system
20 PL in a direction that intersects the X-axis and the Y-axis.
That is, the first and second measurement positions at which
the detection area of alignment system ALG is set in the first
and second measurement stations may be made to differ from
the projection center of projection optical system PL in the
25 X-axis direction.
Incidentally, in the embodiment described above,
alignment-system interferometer system 69 is to be used in
order to measure positional information of the alignment

system, but instead of or in combination with alignment-system



5 separately fromthe exposure station. Incidentally, in the
enbodi ment descri bed above, positional information of el even
alignnment marks in total is to be detected, but the present invention
is not limted thereto, and positional information of twelve or nore,
or ten 10 or less alignnent marks nay be detected. Further, even in
the case of detecting positional informagjon of eleven alignnment

mar ks, positional information does not have to be detected in the
order simlar to the enbodi nent descri bed above, and for exanple, the
det ecti on naylatebieeoneyn e sftesnmbtheaneal ke Sndassuteagnsn detigce Y(sigle

in such an order of rks , N
ML- 4MLO- +D49- *VELHFLL. Ofn §e Ne-ke ) \Vpay S5 MBS or BURE DRIy gikigipugh

y . . i ders...  chb
orof or bl e AT T e et oat oD b or e PrOTHES <5y Yt b dres

preferable t ion i'sS per e order wt

the detectionstiges efrearpl vl Healyirell @41 0NARRL i FBEKSe 2} BOstem in
shortest regardl ess of the nunber of the alignnent marks to be

detected. 5 the dmboiddewenal dyscribddebenbpdiineptredestribethtdhboyés not
rotational information of alignment system ALG i s neasured using
al i gnnent - systEM 18 fesisdifet 8pds Fot eiF W Hhd atherodest aYFbA®I that

i nformation of_.ali.gnnent stem.Al.G can be used ., when_perform
exposure. 1 n AT Cheeoor Y I AT S o poaT el | REBFRRET O BReRPer
marks can be detecled hapedyQbethe- RS 008kLo1 DEOREBE ] ORRaRL:i s case,
rotational information of alignment systém ALG and positiona
information oft vaf pref¥tabid tandmPRoy a hybrid sgstentatdippednwifie the

enbodi ment descri bed above, the case has been described where the
present ilfvertit@riercagtiegy sustant aed eidpp treedeppsvates ahdt perdotthe

sLage devi ce ANCluding S Lie,aler, Siages: buty e present Laveniion
oo ISP RBRREAE L0 5 SARURNLCE 0P e
and has neasuneridr, "pERers ohf beHeral dBIife Xa3RRS@By be performed
switching the interferometer system and the encoder system
15 to be used or using both of them.

Incidentally, in the embodiment described above, as is
shown in FIG. 2, the case has been described where the wafer
stage device in which wafer stages WST1 and WST2 slide in the
Y-axis direction is employed, but the present invention is

20 not limited thereto. For example, a switching type wafer
stage device, which is disclosed in Kohvo (published Japanese
translation of International Publication for Patent
Application) No., 2000-511704 (the pamphlet of International
Publication No. 98/40791) and Kohyo (published Japanese

25 translation of International Publication for Patent
Application) No. 2000-505858 (the corresponding U.S. Patent
Ne. 5,969,441), can also be employed, and also in this case,

it is possible to produce the effect similar to the embodiment

described above. Incidentally, an exposure apparatus



10 and the like) , as is disclosed in, for exanple, Kokai (Japanese
Unexam ned Patent Application Publication) No. 11-135400 (the
correspondi ng panphl et of International Publication No. 1999/23692) ,
Kokai (Japanese Unexam ned Patent Application Publication) No.

2000- 164504 (the corresponding U. S. Patent 15 No. 6,897,963) , the
panmphl et of International Publication No442005/074014 and the |ike.
Further, the present invention can al so be enployed in a stage device

that incl ud waf t age., | ti t h sent .
nvention i s eRiRR el Yt Ehe HAE g, BORE L sroRS BT Sesaig
and an al i gnngfte 20Q, $¥SLEM A& RH3Ret,SRALRM RRRLL: stations, which are

Incidentally, in the enbodinent described above, the .case has been

descri bed whesmpbryed anechal égro@nie sSysheatus ofntlaldaithd twdntd B€scribed
present invention is not linmted thereto, and two alignnment systens
t hat can novea®ove h&ny BRY Saliecuirpen Wl prdycore armes ukerigniias gat ion

stages WST1 and WST2 ca&_be i ncluded. Even in this case, by noving
the al i gnrentSSRATHEHEY T HiHFe YPSafFEOARFRCTF U AUhd carrying out the

ali gnent oper at i orpy, &Y gUent  dis) ANGe O SAC R ERa gt 808,L1 the

Y-axis direction can be reduc a oot print can nar r owed,

and 46 ther efose: tdia1apRabahsE1 SR 1 HO¥ASH ZRFment mark& Ukt B8Lal ik
t he enbodi nent descri bed above, one alignnent systemis to be used

both in the figste autesdecohdbmtatbeepeasest atrnvens idnut sonetal ighiedt

systemor a plurality 5 of alignnent systens may al so be arranged in
each of the fisiethdasedntd tieasdr BReMmatian aRstvelve A dIQkfyedr ten
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conpared with the exposure apparatus of the enbodi nent descri be
above. marks, positional information does not have to be detected

in the order similar to the embodiment described above, and
for example, the detection may alsoc be started from the mark

15 located on the -Y side in such an order of marks
M1->M10—->MO—->M2->M3—>M11-3MB—->M7>MI—>M5-M6, or the alignment
marks can be detected in the cther variocus orders. However,
it is preferable that the detection is performed in the order
with which the detection time of a plurality of alignment marks

20 can be shortest regardless of the number of the alignment marks
to be detected.

Incidentally, in the embodiment described above,
rotational information of alignment system ALG is measured
using alignment-system interferometer system 69 and the

25 rotational information of alignment system ALG can be used
when performing exposure. In this case, for example,
positional information of the marks can be detected based on
the positional information and rotational information of

alignment system ALG and positional information of wafers W1



Further, in the enbodi ment descri bed above, the detection area of
alignment system ALGis noved in the Y-axis direction and a plurality
of alignnment marks including 15 alignnent marks (such as ML to M)
whose positions are different in at least the Y-axis direction on a
wafer are to be detected in each of the first and second neasurenent
stations, but instead of noving the detegfion area, for exanple, an
al i gnnent systemthat has a plurality of "detection areas 20 whose
positions are different in at least the Y-axis direction may al so be
used. It is pesfiedable that this alignnent systemhas at |east one
detection area whose position is variable in the Y-axis direction
anong the pluralityiidsatedtvoniar Eb8. emprdinentc sigscrabgduphprey die
alignment marks_incluyding.25 ali nt rks whose, positions are
different in the® §5m§§%ﬁ?%ﬁﬁy%%98 ef%ggﬁéF§We@iﬁd&?%ﬁﬁ%&%%amﬁ§oyed
adj usting the;Rasid bQBobird RRp%raXLS HAEREEMh O tahel RASL-ODRPhalle
plurality of detection areas based on the alignnent “shot data

descri bed mboveoc anslf et s ames, n@uthehvapesssiagavanitibe Xsaxbs 1fdited
direction. Further, even if the wafer has alignment nmarks in a

di fferent pl atkesesite, ianhddbenmdpsepessi bheenbien mamelpodbeeenpioyed in
plurality of aIi%Qnent mar ks mhosetgositions are different

i nthey-axi s df? TR Bn e REFEr FoRh BRAS ok ptfstfie Hip&caiistyding a
equi pped wi th LOis. ald.gnaeot . system, I%lgl@ kﬁf& %%%i'e?@n?éggf 48 vater
y the wafer stage 1

alignment system are not noved and on _ ( s ‘oved
during the maskagletee! hed reprhatdent hagbdent@ibMcibhiSaAld JANBM sor,

system may be one alignnent systemhaving a plurality of detection
areas, orlOmayame theplikedl, i sy iefdilllalsiegintrent os esiamps e dtticahia Vi moan oy
detection area. Further, in the enbodi nent described above,
only the mar KORRABEIGSNER SR bRABRLpERF SPIEYPLACERECR] N8t Teimd 35e@8ntkhe
reasur eTent Siaklonzy i, LBCRSSECDE LIVENUSDAS, BEbALLIVER 48
1999/23692), Kokaili (Japanese Unexamined Patent Application
Publication) No. 2000-164504 (the corresponding U.S8. Patent
15 No. 6,897,963), the pamphlet of International Publication No.
2005/074014 and the like. Further, the present invention can
also be employed in a stage device that includes only one wafer
stage. In particular, the present invention is effective in
the case where a projection optical system and an alignment
20 system are placed spaced apart.

Incidentally, in the embodiment described above, the
case has been described where only one alignment system is
included, but the present invention is not limited thereto,
and two alignment systems that canmove in the Y-axis direction

25 in accordance with wafer stages WST1 and WST2 can be included.
Even in this case, by moving the alignment systems in the Y-axis
direction and carrying out the alignment operation, the

movement distance of each wafer stage in the ¥Y-axis direction

can be reduced, and the footprint can be narrowed, and



15 information on the surface shape of a wafer (including |evel
difference information of the wafer surface or the Iike) or the |ike
may al so be perforned. In this case, for exanple, a surface shape
detection device having an irradiation systemthat irradiates a

| i near beamthat is |onger on the wafer than 20 a di aneter of the
waf er and al so parallel to the Y-axis, 2? a phot odet ecti on system
that has a detector (such as a one- dlnen onal CCD sensor, a line
sensor, or the like) that receives the beamreflected off the wafer
may be arrangeldetafdtre fHie sppandtaecoan peassiedd.st ati ons. As the
surface 25 shape detection device, the nmultipoint focal position

det ecti on system dddmtitgad éar therempodinent kKessaibed abeude, Fome her,
it is preferable that an irradiatiqon area of the |inear, beam

detection ar & bIPRHE SVSFEBe LENEDLUMEESt PBRP dbvitd® Tigsh %éd‘:‘econd
slightly spacgd, dedy Q%Tzﬂs Qeto%‘ﬁtérfé‘ alel\ﬁ{xﬁéﬁﬁl ng ali gp I?iu]?%’lsft%}n

ALG in the X-axis direction exanpl e acenen

| east parts ofof adebasmkhens ARendt haf AfsolpdesirhheRal ﬂi eppRtdoPRNafriha
waf er by the surface shape detection device can be perforned in

paral |l el w thathesdsamstl medeteetmeon spatatnon Oy thésatagamemcaisst em
I n an exposure apparatus equipped with this surface shape detection
devi ce, si nceHEPGH tihgh BATES H S etiooBent sYHey bokvseni Feetiigipt
of waf er table B are, control nf ormati on §he

surface shapewhei Part &F ﬁFHéeﬁﬁnExﬁﬁ%E&%F%x?eﬁﬁﬂ%i.%SRGCSSFﬂr¥h
exposure pr e%&é@h@ﬂd chiRend H0ughRut aﬁ&lr{:ﬁé%e'f%ﬂ“'éot\_’ﬁg fﬂﬁl@"'aQ%@t 8kt Yoo

i nstead of the linear beam for exanple, a plurality of "spot beans
may al solte adswayeiddd) aohPdketineitentiad |expdherepragpparttisventtion can
al so be applied 15 to a |iquid imrersion exposure apparatus that is
di scl osed in, emhﬂdkﬁﬁmﬁpMgscﬁhéeﬁaﬁb%V%t of International Publlcation

No. 2004/053955 t he ropean Pat ent pllcatlon Publ i cati on No.
420 298, the panphl é‘F rrn%ErE% |?fh‘?ﬂ it CaeCoRoRR, 25000 0@5‘5803

the panphl et &gtéégl%rnngk{egr@ﬂbfilﬁgghhgﬂ "53/%tggb{%%zlé;ogé(r%éa%gghetﬁpeaéus

panphl et of Internationa tion t he

Coareﬁpolndlkng:llu‘e%tjﬁai end Apphiueatien Fukdiicaidean Narkd008L0231206) ,
and the |1 ke
15 alignment marks (such as M1l to M5) whose positions are

different in at least the Y-axis direction on a wafer are to
be detected in each of the first and second measurement
stations, but instead of moving the detection area, for example,
an alignment system that has a plurality of detection areas

20 whose positions are different in at least the Y-axis direction
may also be used. It is preferable that this alignment systemn
has at least one detection area whose position is wvariable
in the Y-axis direction among the plurality of detection areas.
In this case, a plurality of alignment marks including

25 alignment marks whose positions are different in the Y-axis
direction on the wafer can be detected by adjusting the
position in the Y-axis direction of at least one of the
plurality of detection areas based on the alignment shot data

described above and also moving the wafer stage in the X-axis



Further, in the enbodi ment descri bed above, the case has been

descri bed where the present invention is applied to the 25 scanning
type exposure apparatus based on a step-and-scan nethod or the |ike,
but the application range of the present invention is not limted
thereto as a matter of course. That is, the present invention can

al so be applied to exposure apparatuses gich as a projection exposure
appar atus based on 49 a step-and-repeat nethod, and further, to an
exposure apparatus based on a step-and-stitch nmethod, an exposure
appar at us basedresttopr o¥ugicher reavesdl £ otheawafer drasppbienné¢wn marks in
aligner. 5Incidentally, in the exposure apparatus_in the enbaodi nent
descri bed abo@éi,lr%ifleF& G itg ht & PECPEER GO ALE @ T e i fotect

exci nmer |aser_lJ . | I i.ght. s . r E

Caser 1ight  (GevaTEagt: o B patar Bsks et UEp: Blafs K0k BEEHERL:
157nm), an Ar 2n lcaser-dstghdli A8c{ M6y 8h enate £k26Nih 8f e Boddid-d é%ﬁératus
i ght (wavel ength: 146nm), or an em ssion |ine froman extra-high
pressure rerceqyipeeg widdhthssaaidnmny wyseeangtie dl3fan)ioor aagas of
i-line (wavel ength: 365nm can al so be used. Further, a_harnonic wave
of a YAG | asefle gtlighmentdsyef68edrs Math8oFaRpANGtOBEY [theeFABETE ofikRge

77023, 610y o RALHER SRRV CHTER (O GOTACHeU B SHAB11 1 ST CaL Ly

singl e-vwavel epgt § | BSEmRRADSRhNBal NbE a88d Ori ¥ in?! §yLaagen e id ed

by a DFB sem conductor |aser "or fiber |aser, w;t a fiber amplifier
doped with, fpruexanpt exf elchiedmtcar abeis, esbimky 22 anglykbeithi o,
and by converting the wavel ength into ultraviolet light using a
nonl i nearlfopt 2 Etdnmsnyistsals temay caFbohpeing eehe Riptawiion arehe
erbodi ment  desori bed.above: sLhe L Ly aation Jiant of, Lhe exposire
mark detection is to be performed in the first and second
measurement stations, but the present invention is not limited
to thereto, and other detections, for example, detection of
15 information on the surface shape of a wafer (inciuding level
difference information of the wafer surface or the like) or
the like may also be performed. In this case, for example,
a surface shape detection device having an irradiation system
that irradiates a linear beam that is longer on the wafer than
20 a diameter of the wafer and also parallel to the Y-axis, and
a photodetection system that has a detector (such as a
one-dimensional CCD sensor, a line sensor, or the like) that
receives the beam reflected off the wafer may be arranged in
the first and second measurement stations. As the surface
25 shape detection device, the multipoint focal position
detection system described earlier or the like can be used.
Further, it is preferable that an irradiation area of the

linear beam (a detection area of the surface shape detection

device}) is placed slightly spaced apart from the detection



25 to the light having a wavel ength nore than or equal to 100nm and
it is needless to say that the light having a wavel ength | ess than
100nm nay be used. For exanple, in recent years, in order to expose a
pattern less than or equal to 70nm an EUV exposure apparatus that
makes an SOB or a plasnma laser 50 as a |light source generate an EUV
(Extreme Utraviolet) light in a soft X-ray range (e.g. a wavel ength
range from5 to 15 nn), and uses a total 48efl ection reduction opti cal
syst em desi gned under the exposure wavel ength (e.g. 13.5nm) and the 5

reflective mas egagf bgfﬂgzgr?evnecl Q %%‘eml RL&h§n .Eé'ﬁ/e XIS & i%%%%&%%usfor
y r

t he arrangenent I n”which®'scanni ng exposure i S perforie

synchronous| yeggagié ng B\ﬁ_t'f'ia%ﬁién%la@cé&%frﬁ:ﬁ 4el Ngade GhAUIA a8BEtection
illum nation can be considered. Further, the present invention can

al so be appl i egetatidh afi Zexpediienapfaratats othet t s eafeharygete surface

particle beams such as an el ectron beam an ion beam or the |ike.
| nci dent al | y, Share deg@atdprbeant ex pesube rpparass inspdesiedlorisht Her

of a pencid beam nethod,, a vari abl.e-shaped beam net hod, cel |l _proj
oct on mothod e ok DTSR H e Aed O Py iR Fo T sty s T o
proj ection ne Rt e e [Mar=ted i Y

a transnissiv% yﬂémiggﬁafgg?%E%%?Pb%ﬁfgﬁj}gnggtran%ﬁgggﬁggpggggggg%é
on whi ch a presdeies Maatd ight cshiiel dhngnpatierardidfude phRasBepatiels
or alight attenuation pattern) is formed, 20 is used. |nstead of
this reticle,dhoartdrn &b Wafedi $ebdseldTBnard orordxaniples, besSd Pat bime
No. 6,778,257, an electron mask (or a variabl e shaped nask,

i ncl udi ng, fot™eSEIPHER SUDNEP (BITGACE! SIMRT 8P BF - RV 2PhatPeeise
(1P ! AOTSIL SR HYOR G P) BYAPULES LD 3 BB can
|'i ght -t ransmgd iigRAtdEr NTndi d&id £C1) 01 nRALLAT §f e ANNRELSBLAN, for
pattern is fornmed according to electronic data of the pattern that is
to be exposedexmypld,sa péuwsédtyl of tdpetc beensheae sloh e varbgbliein a
shaped nask igb#Fed, relative position control of a wafer and
Incidentally, the present invention can also be applied
15 to a liguid immersion exposure apparatus that is disclosed
in, for example, the pamphlet of International Publication
No. 2004/053955, the European Patent Application Publication
No. 1 420 298, the pamphlet of International Publication No.
2004/055803, the pamphlet of International Publication No.
20 2004/057590, the pamphlet of International Publication No.
2005/028559 (the corresponding U.S. Patent Application
Publication No. 2006/0231206), and the like.
Further, in the embodiment described above, the case has
been described where the present invention is applied to the
25 scanning type exposure apparatus based on a step-and-scan
method or the like, but the application range of the present
invention is not limited thereto as a matter of course, That

is, the present invention can alsoc be applied to exposure

apparatuses such as a projection exposure apparatus based on



51 a pattern inage may al so be perfornmed by changing a
light-transmtting pattern or a reflection pattern to be fornmed based
on el ectronic data, when exposing at | east one shot area to which
exposure will be perforned after another 5 shot area that has been
exposed at the tinme of alignnment mark detection, out of a plurality
of shot areas on the wafer, taking the dggection result of the

al i gnnment mar ks descri bed above. Further, the projection
optical systemin the exposure apparatus of the enbodi nent descri bed
above is not @®nfierramdrranset swtepst eandbfertiten fwyle exrherran

equal magni fying system or magni fyi ng system,  and the projection
optical Syst eWPRIHES GASPh G GpPtEE-eyat shitt HuteHes nap BEPEPERRr
a catoptric s i d i lditi O .
projected i rra%%ﬁgrr% Se%glg? gsrﬂgﬁ&%%\?/len?lt dﬁlg]:rrggg’ érﬁgﬁg%fo&pgfai%&mn
i mage. Moreoverighde, exposure area to which the illumnation light is
irradiated via the projection optical systemis anon-axis area that

i ncl udes the opti calncxentaill i ninhehé i etpbofre @pprajest iontlpt i cal
system but for exanple, as is disclosed in the panphlet of

| nt er nat i onal STRAFIRERG SIEssEFIRGT 2DOHE 107D I Matd WoliedboRli Af 105,

Pat ent Applicati.on bl i.cati,on, No..2006/{0121364), the _exposure ea
may al so be aﬁlr}éjf %d;%os tglree(ﬁ‘r?h?ﬁm1 0es irf'il) =5 alc %l&é g)blfcl gab" ??%%&er

simlar to a §il?19@|s|u%¢1 h5ld Re Ft ¥PE;hdt adisQR! 1 GhEYSIHD1chBtRar§ s ®¥m) ,
whi ch an optical system (a catoptric systemor a catadioptric 25

systen) that drast.alpkeraligytofwaedlecitinn 150nidicesnand, flerses atight
internedi ate i mage at | east once is arranged, and which has a single
optical &¥is. (wvavelengtiyt hapnmhon 8 Kiskisredipht fwvedeasphe, 146 ,
panphl et of International Rublication No. 2081/ 35168, the grese t
52 i nvention Faf aPRoSBeCRppiiedtPB Hh RFFasiranpaisnfs Mpacury lamp

o Y SYSHE o 0TS bARE B0 SRS LA el Bl
365nm) can also be used. Further, a harmonic wave of a YAG
laser, or as 1s disclosed in the pamphlet of International

15 Publication No. 1999/46835 (the corresponding U.S. Patent No.
7,023,610}, a harmonic wave, which is obtained by amplifying
a single-wavelength laser beam in the infrared or visible range
emitted by a DFB semiconductor lasexr or fiber laser, with a
fiber amplifier doped with, for example, erbium (or both erbium

20 and ytteribium), and by converting the wavelength into
ultraviolet light using a nonlinear optical crystal, may also
be used.

Further, in the embodiment described above, the

illumination light of the exposure apparatus is not limited

25 to the light having a wavelength more than or equal to 100nm,
and it is needless to say that the light having a wavelength
less than 100nm may be used. For example, in recent years,

in order to expose a pattern less than or equal to 70nm, an

EUV exposure apparatus that makes an SOR or a plasma laser



Mor eover, the present invention can also be applied to 5 an exposure
apparatus that synthesizes two reticle patterns on a wafer via a
projection optical system and al nost simnultaneously perforns double
exposure of one shot area on the wafer by one scanni ng exposure, as
is disclosed in, for exanple, Kohyo (published Japanese translation
of 10 International Publication for Patemgy Application) No.

2004- 519850 (the corresponding U S. Patent No. 6,611, 316).
Incidentally, as long as the national |laws in designated states (or
el ected state3¥,2a oWk 2Iu1d geparatnan BRI (Eapplanealil oreviolaipl lédpt
permt, the above dI€C| osures of the 15 variouys publications, the

panphl ets of tRe? I F%Er Raticdn AP BELIT cht iDASVEARAIERT NS et §0 15
that are citefd, ?bogﬁdaﬂﬁg§Q%hxﬁﬂﬁp&% %@E@gogefgﬁﬁbé?bﬁ(gﬂ%f%%&esystem

Further, an appafatus t orms a patteérn on an

limted to thaegxm@@r@m@p%a@@@ﬂ% k808 @phy( e2% SY$!®M) and the
descri bed above, but for exanple, the present Invention can also be

applied to an?a@paq:'aim ndrlt Heoy ieea gevedopedn am ahpeEUVbgxzpasure

i nk-j et nethod. I ncidentally, an object on which a pattern is
to be formed %aﬂa%*f%%»t @tﬁo;%@r{g@m@%ﬁoéarﬁh%@bm&fﬁlw @ﬁ@pgyrseam
25 is irradi descr iJited to

Id% II‘G.ECE I?De gg%\/ ?"‘%O%ﬁme‘s%g%gg_()dl ment W Igrn :Lng
a waf er, but r Sopeé BPa%sf“ﬁ?l aa G&Fant
substrate, a mfrahw,a& fiirhmdreakehn eantﬂa@ éad%qde@éht her, the
shape of the object is not Iimted to a circular shape but may be
ot her shapes such @umheaGt ahgubaesed3 ishvapeioh the didkebe applied to
10 an exposure apparatus that uses charged particle beams such
as an electron beam, an ion beam, or the like. Incidentally,
the electron beam expcosure apparatus is based on either of
a pencil beam method, a variable-shaped beam method, a cell
projectionmethod, a blanking-aperture array method, or amask
15 projection method.

Further, in the embodiment described above, a
transmissive type mask {(reticle), which is a transmissive
substrate on which a predetermined light shielding pattern
(or a phase pattern or a 1ight attenuation pattern) is formed,

20 is used. Instead of this reticle, however, as is disclosed
in, for example, U.S. Patent No. 6,778,257, an electron mask
{or a variable shaped mask, including, for example, a DMD
(Digital Micromirror Device) that is a type of a non-emission
type image display device (which is also called a spatial light

25 modulator) or the like) onwhich a Light-transmitting pattern,
a reflection pattern, or an emission pattern is formed
according to electronic data of the pattern that is to be

exposed may also be used. In the case where such a variable

shaped mask is used, relative position control of a wafer and



The usage of the exposure apparatus is not limted to the exposure
apparatus used for manufacturing sem conductor devices, but the
present invention can be widely applied also 5 to, for exanple, an
exposure apparatus for manufacturing liquid crystal display devices
which fornms by transfer a liquid crystal display device pattern on a
squar e-shaped gl ass plate, and to an exposure apparatus for

manuf acturing organi c ELs, thin-film magRétic heads, imaging devices
(such as CODs), 10 mcromachi nes, DNA chips or the like. Further, the
present invention €af, almQbenAPRISILE0LREEXRAS YLL i@kug that
transfers a circult pattern onto a glass substrate,” a silicon wafer
or the |ike nbiglotiyrahen 41iodugiafngefhCb0d8ViELBeSlIGh §Rttern to be
sem conduct or devices, but al so when producing a reticle 15 or a nask
used in an exportue@ kEFRd anuslsathorse adntept Woah exposine adpparatuse
an EUV exposure apparatus, an X—rQ%agéfosure appar atus, an el ectron

bean1exposure55%5 RSO YPLIPReSFR W&ﬁ&eh?_ ¢YLOGH dhghcRBrERer
devices are ”E‘ﬁ'&s‘r% AGLUr Eﬂaé%ééﬂ' Ea%gheﬁ S d Lo 0g ; fnteeé’? 31%51%51[%81:‘@4{'5%}?
esign of a or ned:; step

t he function/ performance evice i s per

where a retichechasesh 0but g 41831991 st LB rishIBMd AL bHIE war St ePaking
where a wafer is manufactured using silicon materials; a |ithography

step where a pag tdertecfdomedesnit ke tras ke lisyritenttr aaskerdeactrdbed above.
phot osensitive object by the exposure apparatus of the enbodi ment
descri bed above; a I¥&HNEE rasRe Ay estdpn(Prietcrlt Sy S&eli &1 A eppioessse

a bondi ng process,_.and ckagi ng.process) ;..,an, inspection step: and
the Tike. ©n teradts &% R INDRBERE TS w il RAE: ssotil SRy

appar at ug 0f &b PRRAELABNLLE.SGH REY APQYEHER AL NG bk AARHRY

property of the pattern’is adjusted is used, and therefore
productivity ®ofstemghdy-d meegridiecdgdeystes, cand bthd mogeedichusbhesal
t he exposure apparatus of the enbodi ment 5 described above is

manuf act ur ed $YsHR%&PbRPREENVEY ifoddontibsy stxarsem whbthal s imadebeheither

r iV nst i n h re reci inth | ai f th n
agf)lpleg;tl gnco%%:ta&%)%%rtig stys?'ttemao?: a %%ttaggoptr}.c esycstaemr,mar?d itn aed Jl:teisoen,t

the projected image may be either an inverted image or an
15 upright image. Moreover, the exposure area to which the
illumination light is irradiated via the projection coptical
system is an on-axis area that includes the optical axis within
the field of the projection optical system, but for example,
as is disclosed in the pamphlet of International Publication
20 No. 2004/107011 (the corresponding U.S. Patent Application
Publication No. 2006/0121364), the exposure area may also be
an off-axis area that does not include optical axis AX, similar
to a so-called inline type catadioptric system, in part of
which an optical system (a catoptric system or a catadioptric
25 system) that has a plurality of refiection surfaces and forms
an intermediate image at least once is arranged, and which
has a single optical axis.
Further, as is disclosed in, for example, the pamphlet

of International Publication No. 2001/035168, the present



to keep predeterm ned nechani cal accuracy, electrical accuracy and
optical accuracy. In order to secure these 10 various ki nds of
accuracy, before and after the assenbly, adjustnent to achieve the
optical accuracy for various optical systens, adjustnent to achieve
t he nechani cal accuracy for various mechani cal systens, and
adjustnment to achieve the electrical accgpacy for various electric
systens are 15 perforned. A process of assenbling various subsystens

into the exposure aQFaratus i ncl udes nechani cal connection, wring
connection of TBV&RE+PR 4T &A% PepPpPhdctohfedl | HFPUTUGS épparatus ™ (a

circuits, and ' ri es .of _subsystens. edless to
say, an assen%#gﬁ%$%%§§€q§%gf%ﬁi%gggi%%%F;%&B§§§P %?P%C%éF%%Fﬁgg on &
before the progess 19§ ASSAIMY i1MG e r¥abt0ds: SMDS VS ek hakert he
exposur e appar at us. en the process of assenbling the various
subsystens into theleguosur, ethpparetaus: .aventpbeted, adsd dialapplied to
adj ustment_is perfornmed and various kinds of accuracy as the entire
exposure 25 appatHARIE arpegated. thafcisyashapigest o mEtiindeopatherns

exposure apparatus i referably.perforned in cl ean room where the
i AR FREAEn anRe Al |

tenperature, the® ot & &, 487 a1 FY&- 4 8RCoRALPSFF ed.

55 | NDUSTRI AL éﬁﬁgkgﬁghghég erfor?sﬁéoﬁﬁiéj 5@Q§g gpo s%@% Qﬁééﬁﬁp

formation netﬁ tern formation apparatus of the presen

i nvention ar etis¢livzaty e dyooher eaniiid expoyrexpesi 19 AR cObiseat in, for
nounted on 5 a novabl e body. Further, the exposure nethod and the
exposur e appag@@uslief Hidworieyedtshadedtpamesg € suislalylient ofexpose an
object. Further, the device manufacturing nmethod of the present

Cnventi ol s LOETHIEAB RERGRAEEUPR nEoBT E T EHodiAdEaELOR) No.

2004-519850 (the corresponding U.S. Patent No. 6,611,316).
Incidentally, as long as the national laws in designated
states (oxr elected states), to which this international
application is applied, permit, the above disclosures of the
15 wvarious publications, the pamphlets of the Intefnational
Publications, and the U.S. Patents that are cited above are
each incorporated herein by reference.
Further, an apparatus that forms a pattern on an object
is not limited to the exposure apparatus (the lithography
20 system) described above, but for example, the present
invention can alsc be applied to an apparatus that forms a
pattern on an object by an ink-jet method.
Incidentally, an object on which a pattern is to be
formed (an object subject to exposure to which an energy beam
25 is irradiated) in the above-described embodiment is not
limited to a wafer, but may be other objects such as a glass
plate, a ceramic substrate, a mask blank, a film member, or
the like. Further, the shape of the object is not limited to

a circular shape but may be other shapes such as a rectangular



56 WHAT IS CLAIMED | S: 1. A pattern formation nethod of
formng a pattern on an object in a predeterm ned pattern formation
zone, the nmethod conpri sing: a mark detection process of,
in a mark detection zone that is spaced apart fromthe pattern
formation zone in at |east a predeterm ned direction within a

t wo- di nensi onal plane, noving a detection area of a mark detection
systemin at |east the predeterm ned diréétion and detecting a mark
pl aced on the object, the mark detection system perform ng mark
detection of thepdegk e tihg.LObj ect; and a pattern
formation process of noving the object in the pattern formation zone
based on a nmark detmet ueageestl thé reddeasurar kpgeteets ons ploacesaisad to

form ng a pattern on the object, wherein in the mark

detection pr o%lé%§XHQ$@1r@eﬁ@§@r@huar@@doﬁOﬁfhz@ama@mm:m senisyRdesids
noved in the predeter dlrectlon ern fqormatjon
net hod accor dg‘?lﬁlcf%s’cg&' ¢ BEREPRFinvention Ean b[eh i/%r‘?’é’i?tl—ﬁ f 3P

obj ect is @er{grr@c%]bé&aww @; BsHPe‘!fr%ﬁ %09% that .1g L@gc{tnﬁm

obj ect . tern t1on cording to ¢
wherein two of iddied BEyébéEdQ@g[LQ’? A ceS8hi ANEbriby transfer a lquld

crystal display device pattern on a square~shaped glass plate,
and to an exposure apparatus for manufacturing organic ELs,
thin-film magnetic heads, imaging devices (such as CCDhs),
10 micromachines, DNA chips or the like. Further, the present
invention can also be applied to an exposure apparatus that
transfers a circuit pattern onto a glass substrate, a silicon
wafer or the like not only when producing microdevices such
as semiconductor devices, but also when producing a reticle
15 or a mask used in an exposure apparatus such as an optical
exposure apparatus, an EUV exposure apparatus, an X-ray
exposure apparatus, an electiron beam exposure apparatus, or
the like.
Incidentally, semiconductor devices are manufactured
20 through the following steps: a step where the
function/performance design of a device is performed; a step
where a reticle based on the design step is manufactured; a
step where a wafer is manufactured using silicon materials;
a lithography step where a pattern formed on the mask is
25 transferred onto a photosensitive object by the exposure
apparatus of the embodiment described above; a device assembly
step (including a dicing process, a bonding process, and a
packaging process); an inspection step; and the like. In this

case, in the lithography step, the exposure apparatus of the



in parallel with the mark detection process being perfornmed to an
obj ect held by one of the novabl e bodies, the pattern formation
process is perfornmed to an object held by the other of the novable
bodi es. 4. The pattern formation nethod according to claim 2
wherein two of the novabl e bodies are used, and also the
mar k detection zone includes a first marksdetection zone that is
spaced apart fromthe pattern formati on zone to at | east one side of

the predeterm ned direction and a second nark detection zone that is

spaced apart FPRAYTRADECEELHPEOrIRATOANENESR &1gt Traagter REoBeREY ©OF
side of the p 1.ned_dj 1 on,. i rallel .with the
mar k det ecti o‘?\ﬁ%%a?gsgs&bgisnééggér#%c?r%gd i 8déna%%jt§1cetq£%r B§O%Lrl1%tl()?lty

the novabl e bogiesgrhin 1 dgriatbamaeli det ecdh Ak ZofRgovidae pattern

formati on process 1s performed to an object held by the other of the
novabl e bodi es i n tthetpatrt ekhef oxpasnon ggee,atarsd of the embodiment

parallel with the mark detection process being perfornmed to an object
hel d by tRe o¥RFridieq pbavsyas| Bapeiresured thie anseswd Lvar kagéeeet i on
zone, the pattern formation Eroce s.s perfornmed.to an og%ggénggﬂéL$g

the one of th& atbelnés’béf res RS H‘gep_ T PRI M GRPZonE
5. The patter%%é VIR QN s B HOd BLGRY %nehéopfé%ﬂe n%{ﬂpﬁ‘i'&:%'@%%ﬂ, so as

conpri si ng: a NDVENent process ng at [east

part of the neg kedgl @tddest esyshem hetneeicd hexddursicygndisecondaar k
detection zones, the novenent process being perfornmed between a mark
det ection proxedrraqy ewel ebtihalnackudetect ilonozdaestanseaurmrihese
detection _process in the other of the mark detectiaon zones.

6. The paft erfFH s ifadiSiSneEnBACIERDY di PREYS @G ATESTuhBP eF ASEHRLY
T bt SRR LOBCHIEDS ch qprtcay eqdFhESh HIR AL L
detection aredisw@d, adjustment to achieve the mechanical accuracy for
various mechanical systems, and adjustment to achieve the
electrical accuracy for various electric systems are
15 performed. A process of assembling various subsystems into
the exposure apparatus includes mechanical connection, wiring
connection of electric circuits, piping connection of
pressure circuits, and the like among various types of
subsystems. Needless t¢ say, an assembly process of
20 individual subsystem is performed before the process of
assembling the various subsystems into the exposure apparatus.
When the process of assembling the various subsystems into
the exposure apparatus is completed, a total adjustment is
performed and various kinds of accuracy as the entire exposure
25 apparatus are secured. Incidentally, the making of the
exposure apparatus 1s preferably performed in a c;ean room

where the temperature, the degree of cleanliness and the like

are controlled.



detecting another mark whose position is different fromthe detected
mark in the predeterm ned direction on the object by the mark
detection system after the novenent of the detection area. 7.
The pattern formati on nmethod according to claim1l1, wherein

in the mark detection process, the object is noved in a direction

intersecting the predeterm ned direction.g 8. The pattern
formati on nmethod according to claim1, erein in the
~pattern formati on process, a pattern is formed by exposing the
obj ect . INDUSTRIAY) GPPRDCABIDATYY nethod, including 59

a process of formng a pattern on an object using the pattern
formati on net hod acdeoididRFIs-Ecapheve, the pattepm Lppmekpes medheet 3l

f [ bject, t t hod i si ng; ., detecti
ISR R B S
whose positiog,ifte l€AFH A g'ﬁﬁt@%r[)%éé%eQ?oEJs.n |44 ergebg%tctf h8hAYS on

exposure zone where exposure of the s perfor
movi ng a det esticedraeasodf. t heronek, dakesiddynreyséedd Bnkhed E£Sésure

direction;
apparatus of the present invention are suitable to expose an
object. Further, the device manufacturing method of the
present invention is suitable for manufacturing of

microdevices.



detecting another mark whose position is different fromthe detected
mark in the first direction on the object by the mark detection
system of which the detection area has been noved; and

movi ng the object in the exposure zom® using a detection result of

t he marks, wherein a plurality of marks that include
mar ks Si i [ i fferent in the first direction on the
object%g%é?dggegﬁggfgyﬁtﬁ&gnark detection system 11. The
exposure method according to claim 10, wherein t he

plurality of marks include marks whose positions are different in a
second direction orthogonal to the first direction on the object, and
the object i%- nobeB2FherRefcERdhdcq| PeERPBNCE nfOFHERTItD BetRRFNt AR an
mar ks whose positions are different in the second direction in the
measur@peatt zéhe.a BOedetgrmThedeediard nkeHodlt ke oEdnRg tidiec| mewhod
10, wherein during exposure of the object in the exposure
zone, eoppurailngy of marks on an object that is to be exposed next
are detected in the nmeasurenent zone. 13. The exposure nethod
according to cl ahmmdbPk wbesetion process off hénneasarkengatezoneni sone
respectively placed on both sides of the exposure zone in the first

directtws: BHpHcabaedrt &M ahd ke rdelrectroenadfi chhecnar ks hasl been
performed in each of the two neasurenent zones is alternately carried

in the; EXROSNE #ONEI i bt iIe PO tiBLR9AA6e BRI NG1 hA Gl Bbilng
10, wherein information on a surface shape of the object is detected

in thea”ﬁ@%@&%q%ﬂtzﬁgﬂf'of a mark detection system in at least the

predetermined direction and detecting a mark placed on the object,
the mark detection system performing mark detection of the mark
on the object; and
a pattern formation process of moving the object in the
pattern formation zone based on a mark detection result in the mark
detection process and forming a pattern on the object, wherein
in the mark detection process, the detection area of the

mark detection system is moved in the predetermined direction.

2. The pattern formation method according to claim 1,
wherein
the movement of the object is performed by movement of

a movable body that holds the object.

3. The pattern formation method according to claim 2,
wherein

two of the movable bodies are used, and



15. A devi ce manufacturing nmethod, including: a process
of formng a pattern on a sensitive object using the exposure nethod
according to claim10. 16. An exposure nethod of exposing an
obj ect, the nethod conprising: 7 detecting a plurality of
mar ks on the object by a mark detection systemthat has a plurality

of detection areas Wgse posi fLops 48 %EE&?F&%%eé{&éhfi'fﬁtess ein
direction, in a neasurenent zone whose poSition in a Iéhst the fiIrs
wher

direction_is different .fr an_exp e _zon . expaqsure_of
the- obP B TRERAI OF MES b RB G E R bR A AP0 3 MEC b pOTIes 3 Bree
usi ng detection result, of the marks, wherei.n t he

pl ural f?%}m%?l%r%o‘?%%? utfé Wﬁ?%ﬁfgé’é’ ﬁd)siogjﬁr% A dabyt EREnP AT &°F
second direction orthogonal to the first direction on the object, and
t he obfe@tMP%abeelciih®ehe second direction in order to detect the
mar ks whose positions are different in the second direction in the
measur enment zone. 17. The exposure nethod according to claim16,
wherein prior to the detection of the marks, a position
in the first4ddirecti prtéerat feasitiome obthhde plaratding of odetledtn oh,
areas is adjusted in accordance with alignnment information of the

pl ur alwhyreinmarks. 18. The exposure nethod according to claim 16,
wherein mar ks whose positions are different in the first
direction on thetobj €€t tiad emSubsSianbbal ¢y Siauhsangossh yales eehe dndyk

the mark detection system

detection zone includes a first mark detection zone that is spaced
apart from the pattern formation zone to at least one side of the
predetermined direction and a second mark detection zone that is
spaced apart from the pattern formation zone to at least the other
side of the predetermined direction,

in parallel with the mark detection process being
perfiormed to an object held by one of the movable bodies in the
first mark detection =zone, the pattern formation preccess 1is
performed to an object held by the other of the movable bodies in
the pattern formation zone, and

in parallel with the mark detection process being
performed to an object held by the other of the movable bodies in
the second mark detection zone, the pattern formation process is

performed to an object held by the cone of the movable bodies in

the pattern formation zone.

5. The pattern formation method according to claim 4,

further comprising:



19. The exposure method according to claim 16, wherein

during exposure of the object in the exposure zone, a plurality of
mar ks on an object that is to be expaged next are detected in the
nmeasur enent zone. 62 t he measurement zone is
respectively placed on both sides of the exposure zone in the first
direction, and aa mbyesént comiceds tdie ndetiect iaon lefsttheamar k§ has baeh
performed in each of the two neasurenent zones is alternately carried
i n thedexposuse AMiem belikeehhtheXposurendehot datLok dier@ ctd otl abfzs,
16, wherein information on a surface shape of the object is detected

i n therpeaguief@At Mess Ie iy dg¥EE6rMBAULACLHBERNG MRINOUdetection
i ncl udi ng: a process of formng a pattern on a sensitive

obj ect, usiogst g @ﬁ@ogyr@hg%tﬁgg g@@@&@i&g 1On&Eal My 18 mark detegg:;or%

pattern formation apparatus t orns a pattern on an object In

pr edet ] t n O 0, t t nprising: a
vl B Dot Pt tHovee Rl o o oo Sep SOPRLAR! onEETPLT LY
detection systemthat detects a plurality of nmarks on the object in a
mar k detection zone that is spaced apart fromthe pattern formation

zone in at |east_a predeterm ped direction wi.thin a tw-djnensignal
pl ane; and S pat&%ﬁ&n MEr L halChBo8s AFPREAI ohPadd gr 1

the mark detection systemin at |east the predeterm ned direction and
sequent?faf¢indetects the plurality of marks, and noves the novabl e
body in the pattern formati on zone based on a result of the detection
and forms a pattehr®d Barkhéeobfletdn Mhegess includes:

detecting a mark on the object by the mark detection
system befcore the movement cof the detection area; and

detecting another mark whose positicon is different from
the detected mark in the predetermined direction on the object by

the mark detection system after the movement of the detection area.

7. The pattern formatiocn method according to claim 1,
wherein
in the mark detection process, the object is moved in

a direction intersecting the predetermined direction.

8. The pattern formation method according to claim 1,
wherein
in the pattern formation process, a pattern is formed

by exposing the object.

9. A device manufacturing methocd, including



63 the mark detection by the mark detection systemis
performed before the novenent of the detection area and after the

novenment of the detection area. 24. The pattern formation
apparatus according to claim23, wher¥ln two of the novabl e bodies
are provided, and the controller, in parallel with

formng a patterg g?oEQQSOBke%Erﬁgggngf 8%#9%”B%theogﬁ’gig@Susg%e%é

the narks on the object at the ot e novabl e bo

25. Th tern for éion ratus_according.to claim 23, wherein

two of St hechivanr 8- hodn ode B B8 5y difeLha St e he mark detecti on
zone includes a first mark detection zone that is spaced apart from
the pattern formation zone to at |east one side of the predeterm ned

direction and a second nmark detection zone that is spaced apart from
the pattern ¥or nRi B5P28HESt Behfofedt FHROTeraTs| Y) HFL ¢ hehe method
predeterm ned direction, which correspond to the two novabl e bodies
respec¥¢Merysiaad the controller in parallel with
performng the mark detection at the one of the novable bodies in the
first mark det ectiébackone a harkeratpattamet tony tthea bhjdedte cati arhey ot &Ry
of the novable bodies in the pattern formation zone, and in parall el
W t h penfomaasgriehenvaeckndetiecte osaitidrein at least a first direction
is different from an exposure zone where exposurz of the object
is performed;
moving a detection area of the mark detection system in
the first direction;
detecting another mark whose position is different from
the detected mark in the first direction on the object by the mark
detection system of which the detecticon area has been moved; and
moving the object in the exposure zone using a detection
result of the marks, wherein
a plurality of marks that include marks whose positions

are different in the first direction on the object are detected

by the mark detection system.

11. The exposure method according to claim 10, wherein
the plurality of marks include marks whose positions are
different in a second direction orthogenal to the first direction
on the cbject, and the object is moved in the second direction in
order to detect themarks whese positions are different in the second

direction in the measurement zcne.



64 ot her of the novable bodies in the second mark detection zone,
forms a pattern on the object at the one of the novable bodies in the
pattern formation zone. 26. The pattern fornmation apparatus
according to claim25, wherein 60 the controller noves at

| east part of the mark detection system between the first and second
mar k detection zones, between when the mark detection is perforned in
one of the mark detection zones and when the mark detection is

performed in, the_other of t rk.detection zones The
Dot tor - for i | oRFappaP S HE aREbP A oG 3 e b wkdzedn
the mark detection systemhas a |ight source and an optical system

and tRELROnE¥BPFRFE n%@etsh? hePopEF chP SHRteFROF i Re?PRFk @
detection system between the first and second mark detection zones,
bet weeh! Wha l?ﬁeoﬁamﬂrhétéétﬁ@noﬁ§e§ér¢6@ﬁedﬁl?QNﬁ?cﬁXRQﬁ?¢mﬁ%¥t are
detection zones and when the mark detection is performed in the other
of thedebekteet ot tlon moaggrement zon@g8. The pattern formation
apparatus according to claim27, wherein the |ight source of the nmark
detection systemincludes 65 zones and a second |ight source
arranged on a side of the other of the mark detection zones, and
13. The exposure method according to claim 10, wherein
the measurement zcne is respectively placed on both sides
of the exposure zone in the first direction, and an object to which
the detection of the marks has been performed in each of the two

measurement zones 1s alternately carried in the exposure zone.

14. The exposure method according to <¢laim 10, wherein
information con a surface shape of the cbject is detected

in the measurement zone.

15. A device manufacturing method, including:
a precess of forming a pattern on a sensitive object using

the exposure method according to claim 10.

16. An exposure method of exposing an object, the method
comprising:

detecting a plurality of marks on the object by a mark

detection system that has a plurality of detection areas whose

positions are different in a first direction, in a measurement zone

whose position in at least the first direction is different from



the controller perforns the mark detection using anyone of the first
and second |ight sources, depending on which mark detection zone the
optical systemof the mark detection systemis |ocated in.

29. The pattern formati on apparatus é@tording to claim23, further
conpri si ng: a position nmeasurenent device that neasures a

position QL?BQGIQEESHE' fRedLedxpbshpe gwr Ehg%ﬁ%b‘@”ﬁy%éf%med; and

30. The pattern fornmation appar atus accord|ng to claim wher ei n

t heposi tion neasyr 538“%%{%%%%%%'99%5%9 &gb Qgggqgsquja'deteggion

An exposure appara us~t poses ‘an obj hé appara

conprisin % t hat moves holdlng the object

a mark* ﬁ%géEt?gnt§§s?%ﬁ§?hawgaé?égts a plurality of marks on the

obj ect in a neasurenent zone whose position in at least a fir
direction is di f?]é‘?é?ﬂu?ar]dﬁ%ﬁfe‘?%'g%rlél% WREre ‘@&%%%@Pélc‘}fmpﬁeare

object is perforned; and a controller that noves a
det ect AoALAFRAL o¥N theemerK déreetion eysheuenal the the §Ergtreéreahion

and detects the plurality 66
on the object, and the object is moved in the second direction in

order to detect the marks whose positions are different in the second

direction in the measurement zone.

17. The exposure method according to claim 16, wherein
prior to the detection of the marks, a position in the
first direction of at least one of the plurality of detection areas
is adjusted in accordance with alignment information of the

plurality of marks.

18. The exposure method according tc claim 16, wherein
marks whose positions are different in the first
direction on the object are substantially simultaneously detected

by the mark detection system.

19. The exposure method according to claim 16, wherein
during expcsure of the object in the exposure zone, a
plurality of marks on an object that is to be expocsed next are

detected in the measurement zone.

20. The exposure method according to claim 16, wherein



of marks on the object using the mark detection system and al so
control s novenent of the novabl e body holding the object in the
exposure zone using a detection resulg of the marks by the mark
detection system wherein % he mark detection by the mark
detection systemis perfornmed before the novenent of the detection

area and after thge RBUNGt £B8de! e65hORL 8T8y pla3dd JHBHIHOSHES

apparatus according to claim 31, wherein the plurality of
mar ks i, pljide  nRLks MIgSE NP$hE PSR E A dd &ILNE Higna A hich
direct?on ortﬁgggnaﬁ to tﬁ% first d?rectﬁ%n'%n &hg'o%ject, anot[O whe

] o by ect’, and
econd B rEETRRETR OF dals FRCHE AT PR Ibrs WARSh TRogPEToRE GP8 £V

different in the second dire Eion sing the. mark detection systemin
Lhe melea? BRERTIG oRene 3o S TR BRPBECLE SBPAT AR ub” abdor ARG THS cF AT

31, wherein during exposure of the object in the exposure
zone, the controller detects a plurality of marks on an object that
is to be exposed next using the mark detection systemin the

neasur ement Zonelhe SAPOTHES RPBEOF 2 GPPEA RSt ACERHN NGOt OV RFBEFR 31,
wherein two of the novabl e bodies are provided, and al so the

measur enent zonelngoyegpeenicrebysplheed Srrorh theadisfct he delected
exposure zone in the first direction, and the controller
controls novenemtuoémeme towenovabl e bodies so that an object to

whi ch the detection of the marks has been perforned in each of the
two nmeasurenent zones is alternately carried in the exposure zone.

22. A device manufacturing method, including:
a process of forming a pattern on a sensitive object using

the exposure method according to claim 16.

23. A pattern formation apparatus that forms a pattern on
an object in a predetermined pattern formation zone, the apparatus
comprising:

a movable body that moves holding the object;

a mark detection system that detects a plurality of marks
on the object in a mark detection zone that is spaced apart from
the pattern formation zone in at least a predetermined direction
within a two-dimensicnal plane; and

a controller that moves a detection area of the mark
detection system in at least the predetermined direction and
sequentially detects the plurality of marks, and moves the movable
body in the pattern formation zone based on a result of the detection

and forms a pattern on the object, wherein



35. The exposure apparatus according to claim 31, further conprising:
a detection device that detects information on a surface shape of the

obj ect in the neasurenent zone. 36. An exposure apparatus
t hat exposes an object, the apparatu§x%onprising: a novabl e body t hat
noves hol di ng the object; a mark detection systemthat

has a plurality ofcdeleolion:ateas, whose moshilpnsicale ki elented n:a

first direction and detects a plurality of marks on the object 1n a

S . . . . .
i (1 or ERTCPFASRLINORE S ht. Bs LABoket 8051 R o0 Sl et oene
per f or med; ontroller that controls novenent of the

nnvabl@oﬁgﬂggﬁo?GiEﬁetﬂgtgﬁﬁég? Pfh"fhe exposure zone using a

detection result of the marks, wherein the plurality of
mar ks i ncl ude marks whose positions are different in a second
direction orthogonal to the first direction on the object, and the
control | er mesTRReLHBVAB! ef BOWL HIl ARRF 1 DIFCEArdipg iR £haim 23,
second direction in order to detect the marks whose positions are
di f f erehereénnt he second direction using the mark detection systemin
t he neasurenent zone. 37. The exposure apparatus according to
claim 36, furthetweconpriBengovable bodies are provided, and
the controller, in parallel with forming a pattern on
the cbject at one of the movable bodies, detects the marks on the

object at the other of the movable bodies.

25. The pattern formation apparatus according to claim 23,

wherein

two of the movable bodies are provided, and also the mark
detection zone includes a first mark detection zone that is spaced
apart from the pattern formation zone to at least one side of the
predetermined direction and a second mark detection zone that is
spaced apart from the pattern formation zone to at least the other
side of the predetermined direction, which correspond to the two
movable bodies respectively, and

the controller

in parallel with performing the mark detection at the
one of the movabkle bodies in the first mark detection zone, forms
a pattern on the object at the other of the movable bodies in the
pattern formation zone, and

in parallel with performing the mark detection at the



an adjustment device that adjustsa position in the first direction of
at |east one of the plurality of detection areas in accordance with
alignnent information of the pIuraIi%% of marks, prior to the

detection of the marks. 38. 4% exposure apparatus accordi ng

to claim36, wherein the mark detection systemis capable

of substpaticd kYeShdidl BNeousky Odeteet t8goMBmeS MROSEcPOSHhIARRS abems
different in the first direction on the object. 39. The

exposug e apparat 4ys ageopdhngrt 9 CLALM A6, oWNEhEi Rovable bodiesdyhi Ple
exposure of the object in"the exposure zone, the controller detects a

pl ural j maLks_on.an Lect that is to be exposed next using the
mar k d%%%%%%%n éys?gn??nzgﬁ% nmeasur enment zone. 40. The

exposure apparatus according to claim 36, wherein two of
t he novabl e bodi es are provided, and al so the neasurenent zone is

respectivel | aced on both sides of the exposure zone in the_firs
Girootion o EBE SRCOEn Sora on ABRAT A T GO e e LBt 25

the two novabl e bodies so that an object to which the detection of
the ma¥RSTR4R been perfornmed in each of the two measurement zones is
alternately carried in the exposure zone. 41. The exposure
appar at us accor diag 3B A HRBBOVESr & hereadnprirsi pf:the mark detechion
detection device that detects information on a surface shape of the
obj ect syptemneateszan afentf izefeand second mark detection zones, between

when the mark detecticn is performed in one of the mark detection
zones and when the mark detectiocn is performed in the other of the

mark deteciion zones.

27. The pattern formation apparatus according to claim 23,
wherein
the mark detection system has a light source and an
optical system, and
the controller moves the optical system of the mark
detection system between the first and second mark detection zones,
between when the mark detection is performed in one of the mark
detection zones and when the mark detection is performed in the

other of the mark detection zones.

28. The pattern formation apparatus according to claim 27,
wherein
the light source of the mark detection system includes

a first light source arranged cn a side of one of the mark detection



65

zones and a second light source arranged on a side c¢f the other
of the mark detection zones, and

the controller performs the mark detection using any one
of the first and second light sources, depending on which mark
detection zone the optical system of the mark detection system is

located in.

29. The pattern formation apparatus according to claim 23,
further comprising:
a peosition measurement device that measures a position

of the detection area of the mark detection system.

30. The pattern formation apparatus according to claim 29,
wherein
the position measurement device includes an

interferometer.

31. An exposure apparatus that exposes an object, the

apparatus coemprising:

a movable body that moves holding the object;

a mark detection system that detects a plurality of marks
on the object in & measurement zone whose position in at least a
first direction is different from an exposure zone where exposure
of the object is performed; and

a controller that moves a detection area of the mark

detection system in the first direction and detects the plurality
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of marks on the object using the mark detecticn system, and also
controls movement 0f the movable body holding the object in the
exXposure zone using a detection result c¢f the marks by tThe mark
detection system, wherein

the mark detection by the mark detection system is
performed before the movement of the detection area and after the

movement of the detection area.

32. The exposure apparatus according to claim 31, wherein

the plurality of marks include marks whose positions are

different in a second direction orthocgonal to the first direction
on the cobject, and

the controller moves the movable body holding the object

in the second direction in order to detect the marks whose positions

are different in the second direction using the mark detection

system in the measurement zone.

33. The exposure apparatus according to claim 31, wherein
during exposure of the object in the expcsure zone, the
controller detects a plurality of marks on an object that is to
be exposed next using the mark detection system in the measurement

ZOone.

34. The exposure apparatus according fto claim 31, wherein
two of the movable bodies are provided, and alsc the

measurement zone is respectively placed on both sides of the
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exposure zone in the first direction, and

the controller controls movement of the two movable
bodies so that an object to which the detection of the marks has
been performed in each of the two measurement zones is alternately

carried in the exposure zcone.

35. The exposure apparatus according to claim 31, further
comprising:
a detection device that detects information on a surface

shape of the object in the measurement zone.

36. An exposure apparatus that exposes an cbject, the
apparatus comprising:

a movable bedy that moves holding the ckject;

a mark detection system that has a plurality of detection
areas whose positions are different in a first direction and detects
a plurality of marks on the cbject in a measurement zone whose
position in at least the first direction is different from an
exposure zone where exposure of the object is performed; and

a controller that controls movement cf the movable body
helding the object in the exposure zone using a detection result
of the marks, wherein

the plurality of marks include marks whose positions are
different in a second direction orthogonal to the first direction
on the object, and

the contreoller moves the movable body holding the object



68

in the second direction in order to detect the marks whose positions
are different in the second direction using the mark detection

system in the measurement zone.

37. The expoesure apparatus accerding to claim 36, further
comprising:

an adjustment device that adjusts a position in the first

direction of at least one of the plurality of detection areas in

accordance with alignment information of the plurality of marks,

prior to the detection of the marks.

38. The exposure apparatus acceording to claim 36, wherein
the mark detection system is capabkle cof substantially
simultaneously detecting marks whose positions are different in

the first direction on the obiect.

39. The exposure apparatus according to claim 36, wherein
during exposure of the object in the exposure zone, the
centrollier detects a plurality of marks on an object that is to
be exposed next using the mark detection system in the measurement

zZone.

40. The exposure apparatus according to claim 36, wherein
two of the movable bodies are preovided, and alsoc the
measurement zone 1s respectively placed on both sides o©of the

exposure zone in the first direction, and
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the centreller controls movement of the two movable
bodies s¢ that an object to which the detection of the marks has
been performed in each of the two measurement zones is alternately

carried in the exposure zone.

41. The exposure apparatus according to claim 36, further
comprising:
a detection device that detects information on a surface

shape of the cbject in the measurement zone.



